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THE CYTOLOGIC METHOD IN GASTROINTESTINAL CANCER® 


E. L. HECHT, M.D., F.A.CS. 
and 
CLIFFORD COHEN, M.D. 
New York, N. Y. 


The problem of early diagnosis in cancer is nowhere more important than 
in the gastrointestinal tract. This paper proposes to review the present prognostic 
status of cancer of the gastrointestinal tract, and discuss the application of the 
cytologic method in early detection. Cancer of the large bowel comprises 15 per 
cent of all malignancies. Cancer of the stomach accounts for 25-35 per cent of 
all neoplasms in the male exclusive of the lip and skin; in the female, it is second 
only to cancer of the breast and uterus. Cancer of the stomach is responsible for 
40,000 deaths a year, and 25 per cent of all cancer deaths in the United States’. 
With its insidious onset and protean symptomatology, recognition through ortho- 
dox diagnostic procedures comes late, and despite the ever-increasing improve- 
ment in surgery of the gastrointestinal tract, prognosis remains poor. Five-year 
cures are generally reported in only 5 to 7 per cent of the cases®* operated upon. 
Because of the late metatases of malignant lesions of the large intestine, early 
diagnosis followed by prompt surgery should yield good results. Therefore, 
further steps must be taken to supplement radiography and endoscopy. 


The very early diagnosis of malignancy may occur in one of three ways: 
1. accidental discovery of the lesion during periodic health examination; 2. detec- 
tion at the time of diagnostic checkup for previous benign lesions, such as gastric 
or duodenal ulcer; 3. discovery at the time of operation for some other condition. 


In order to facilitate the early detection of gastric malignancy, the cytologic 
method offers itself as a clinically established diagnostic aid.* As early as the 


°Read before the New York Chapter of the National Gastroenterological Association 
14 April, 1952. 

From the Department of Obstetrics and Gynecology, the Post-Graduate Medical School, 
New York University-Bellevue Medical Center. 

This study was supported by a Fellowship Grant from the American Cancer Society, for 
research in exfoliative cytology. 


~ 

| 

i 

i 


12 THE REVIEW OF GASTROENTEROLOGY 


turn of the century, attempts had been made to study the gastric juice in a search 


for malignant cells’. 

The first significant study of gastric secretion was reported in 1946 by G.N. 
Papanicolaou, and W. A. Cooper’. Of 137 cases studied, 27 had gastric cancer, 
10 reported as positive, 7 as suspicious and 10 as negative. There were no false 
positives. The standardization of the Papanicolaou method gave the early detec- 


tion of gastric cancer clinical validity. 


Fig. 1-Low power magnification of smear obtained by gastric lavage showing profuse numbers 


of malignant cells. 
Gastric CyroLocy 


The great majority of normal cells seen today in gastric secretion does not 
desquamate from the gastric mucosa. The stomach acts as a reservoir for cells 
shed from the upper alimentary tract and respiratory tract. Cells, nonepithelial in 
origin, are also seen. Leucocytes, lymphocytes, plasma cells and histiocytes are 
frequently noted. The presence of red blood cells is regarded as suspicious. 
Plant cells are easily recognizable by their refractile, thick cell walls. They ap- 
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pear in groups and have a distinctive square shape. Muscle fibres from ingested 
meat may also be seen. These occur singly and retain a typical striated pattern. 

Smears are unsatisfactory for interpretation if degeneration is too advanced. 
In no other secretion does degeneration take place as rapidly as in the gastric 
juice’. Cytolysis of the cells is common because of the proteolytic enzymes 
present. The material must be fixed very quickly so that cell detail will remain. 
The appearance of the large, flat, squamous cell is used as a criterion of cellular 


Fig. 2—Ditterentiated adenocarcinoma of the stomach showing irregularity of the chromatin 
network and hyperchromatism of the nuclei. 

preservation. If the cytoplasm is indistinct and the nuclei extruded and shrunken, 
the smear is considered unsatisfactory. For proper staining, our procedure con- 
sists of staining the nucleus with Harris hematoxylin and counterstaining the 
cytoplasm with OG6 and EA36 or EA50, to insure a light and transparent colora- 
tion of the cytoplasm. Very deep staining of the nucleus should be avoided as it 
may give a false impression of hyperchromatism. 


Two types of normal cells are encountered: (1) large squamous cells and 
(2) the normal columnar cells desquamated from the gastric mucosa. The 
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squamous cells occur singly, usually with large amounts of cytoplasm and small 
vesicular nuclei. The columnar cells are clearly defined, their nuclei being 
smoothly granular with very slight variation in size, shape, or chromatin structure. 
The cytoplasm is scant and not too clearly defined, however. Frequently, the 
appearance is that of numerous discrete nuclei imbedded in an undifferentiated 
mass of cyptoplasm. The nuclei take a basophilic stain and the cytoplasm a 
rather pale blue color. 


Fig. 3—Difterentiated adenocarciroma of the stomach showing variation in size and shape of 
the nuclei with unequal distribution of the nucleochromatin 


In distinguishing the cellular patterns seen on smear examination of adeno- 
carcinoma of the stomach, it has proven practical to recognize two categories. the 
differentiated and the undifferentiated carcinoma; basing the classification on the 
presence or absence of cellular borders. There is no absolute correlation between 
a cytological and a histiological classification, although it would seem that the 
differentiated malignant cells conform more closely to the papillary adenocarci- 
nomas, and the undifferentiated cells to the anaplastic malignancies. 
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The differentiated carcinoma cells:—(1) have a distinct cellular border, 
which, however, is not quite as sharp as that in differentiated squamous carci- 
noma cells; (2) the cytoplasm of these cells is often vacuolated, occasionally 
pushing the nucleus to one side and thus presenting a “signet-ring” appearance. 
Not infrequently, the vacuoles contain small cells, mostly of the leucocytic type. 
(3) The nuclei are large, 3 to § times the size of a white blood cell, and eccentric 
rather than central in location; (4) the nucleo-chromatin is markedly increased 


Vig. 4—Unditlerentiated adenocarcinoma of the stomach showing marked nuclear atypiealism 


in amount and is comprised of heavy strands and thick clumps and it is irregular 
in arrangement. (5) The nuclei show marked variation is size rather than in 
shape, and numerous nucleoli are usually present. The nuclei show, also, con- 
siderable overlapping which is characteristic of adenocarcinoma of the stomach 


(Figs. 1, 2, 3). 


The undifferentiated adenocarcinoma cells:—(1) have a tendency to occur 
in tight groups; (2) the cellular borders are indistinct, and vacuolization of the 
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cytoplasm, although apparent, is less marked than in differentiated cells. (3) The 
nuclei present the features of malignant cells previously enumerated (Figs. 4, 5). 


The carcinoma cells encountered in gastric secretion are predominantly of 
the undifferentiated variety. Numerous leucocytes, histiocytes, red blood cells, 
lymphocytes, and a great deal of mucus are usually present. Bacteria in the 
form of cocci occurring in tetrad formation are frequently seen on positive 
smears. Smears containing cocci in tetral formation deserve a thorough search 
before being called negative. 


It is difficult to make a diagnosis of mucoid carcinoma. It is also extremely 
difficult to make a positive diagnosis in cases of scirrhous carcinomas or sarcomas 
of the stomach. This is understandable, since in both lesions the mucosa is not 
extensively involved by the tumor. 


It is not uncommon to find squamous carcinoma cells in gastric smears. ‘These 
are easily recognized and originate in the upper parts of the alimentary and 
respiratory tracts, namely the esophagus and the bronchi. 


Metuops OF TAKING SPECIMENS 


In order to utilize the cytologic method in diagnosis of cancer of the gastroin- 
testinal tract, several technics have been developed for obtaining exfoliated cells: 


1. Whenever possible, a direct smear from the suspicious area should be 
obtained by endoscopic means. It is essential that a fasting specimen be ob- 
tained, in order that the secretion be clear and uncontaminated by food particles. 
In cases of obstruction, it may be possible to obtain such a specimen. 


2. Solutions for lavage are manifold, but saline has proved to be the best. 
Repeated aspiration or continuous suction has been utilized in an attempt to 
improve the contents in gastric retention as cytolysis is very pronounced here. 
Histamine and alcohol have been used as secretagogues. Various modifications of 
the Levine, Ewald, or Rehfuss tube have been employed. 


3, A more encouraging approach was introduced by F. G. Panico, G. N. Pa- 
panicolaou, and W. A. Cooper’ in the form of an inflatable abrasive balloon, the 
abrasive effect of the balloon depending upon contact between the mucosa and 
the silk brushes. In our work at University Hospital, we ere developing a simpler 
type of abrasive balloon which we hope will prove even more adaptable. 


4. The method of duodenal drainage may be applied to the problem of mal- 
ignancy of the area around the ampulla of Vater. L. L. Mackenzie, and H. B. 
Miller’, report a case of obstructive jaundice where cytologic examination follow- 
ing biliary drainage revealed an adenocarcinoma of the duodenum (Fig. 6). 
Normal bile is known to contain very few cells. Further application of this 


method should thus be considered in cancer of the pancreas, biliary tract, 


ampulla of Vater, and the small intestines. 
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CytToLocy OF THE LARGE BOWEL 


In the large bowel, particularly the rectosigmoid area, the application of the 
cytologic method holds out greater promise. In 1947, L. L. Mackenzie, and E. L. 
Hecht’, reported the first case of cancer of the rectosigmoid diagnosed by the 
smear technic (Fig. 7). The material was obtained by bulb pipette from the 
unprepared rectum. Material was taken as well from the residual rectal contents 
following a cleansing enema, or with the aid of a simple saline irrigation. At pres- 
ent we are investigating the utilization of direct smears with a sponge tip and the 


Fig. 5—Undiflerentiated adenocarcinoma of the stomach showing a cluster of malignant nuclei 
with marked variation in size, shape and staining reaction. 


application of an inflatable abrasive balloon which may be introduced through a 
sigmoidoscope. 

Three different types of normal cells are seen on smears taken from the 
large bowel:—(1) Superficial squamous cells from the rectal area. These cells 
are large, flat, occur in sheets, are rectangular or quadrilateral in shape, present 
a clear basophilic or eosinophilic-staining cytoplasm which is transparent, and a 
small dark and pyknotic nucleus. (2) Columnar cells with large nuclei located 
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at the base of the cell. The nuclei are regular and normal in morphology. 
(3) Goblet cells, which resemble columnar cells except for the presence of large 
vacuoles in the cytoplasm. These cells are notably increased in cases of benign 
polyps, ulcerative colitis, inflammation of the large bowel, and carcinoma. The 
cytoplasm of the columnar and goblet cells degenerate rapidly if specimens are 
not preserved and processed immediately. Therefore, it is not uncommon for 
smears taken from the large bowel to show stripped nuclei in which the cyto- 
plasm has undergone autolysis. 


Fig. 6— Adenocarcinoma of the duodenum, showing clusters of undifferentiated malignant cells. 
This specimen was obtained by biliary drainage. 


The cytology of carcinoma of the large bowel is similar to the cytology of 
sancer of the stomach. The criteria are the same for diagnosing malignancy in 
both. 


The existence of various technics for taking smears only serves to underscore 
the lack of perfection in any one. However, there is no doubt of the importance 
of the cytologic method as a diagnostic aid in gastrointestinal cancer. 

In the stomach: -Reports of accuracy of the smear technic vary from 30 
to 85 per cent®71°''2151" The average of positives is 62 per cent, false nega- 
tives 53 per cent and false positives 54 per cent. Analysis of our own results with 
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65 cases at University Hospital reveals 31 per cent positive diagnoses, 15 per 
cent false negatives, and no false positives in the past year. The remainder fell 
into a category classified as unsatisfactory smears in which no diagnosis could 
be given. 

Of the 8 positives missed, 6 were returned as unsatisfactory; 2 were carci- 
nomatosis, mainly with duodenal involvement. One lymphosarcoma was read as 
positive. 

In the rectum and rectosigmoid, of 110 cases reported by C. L. Wisseman, 
Jr.. H. M. Lemon and kK. B. Lawrence'', in which the cytologic method was 


Fig. 7--Malignant cells from a case of adenocarcinoma of the rectosigmoid, obtained by buib 
pipette from an unprepared rectum. 


utilized by taking the smear direct from the lesion or discharge, 28 were proved 
carcinoma. Nine were positive, (4 in the rectum and rectosigmoid and 5 in the 
sigmoid ), 7 questionable (3 in the rectum and rectosigmoid, 4 in the sigmoid), 
and 12 false negatives (2 in the rectum and rectosigmoid and 3 in the sigmoid 
and 7 in the ascending and transverse colon were missed ). 


The importance of uigh incidence of correct diagnoses and its peculiar rela- 
tion to the areas most prone to malignancy cannot be overestimated. In 5 of the 
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positive cases, there was no visualization of the lesion by sigmoidoscopy. In the 
aforementioned study, X-ray diagnosis was 79 per cent correct, sigmoidoscopy 67 
per cent and the cytologic smear method 77 per cent accurate. Thus a positive is 
of great value even without visualization of the lesion. It is hoped that with our 
improved abrasive rectal balloon, the incidence of correct diagnoses will be even 
greater, particularly in small, low-grade malignant polyps. 


CONCLUSIONS 


In conclusion, the success of the cytologic method as a diagnostic aid in the 
early detection of gastrointestinal cancer depends upon two factors: 


1, Standardization of smear taking, with further studies of the improved 
abrasive balloon technic, and meticulous observation of the importance of im- 
mediate processing of smears, 


2. When orthodox diagnostic findings are negative, the application of the 
cytologic method to all patients over 35 years of age with vague gastrointestinal 
complaints may uncover many early cancers. 
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DIAGNOSIS AND TREATMENT OF INTRACTABLE PEPTIC ULCER® 


JOSEPH SHAIKEN, M.D.+ 
Milwaukee, Wisc. 


INTRODUCTION 


The term intractable peptic ulcer which indicates a specific type of ulcer 
problem should be used carefully. Medical treatment may not result in healing 
of a peptic ulcer because of poor patient cooperation or because the physician 
does not outline a comprehensive and workable program. These failures are not 
due to ulcer intractability. A more strict ulcer regime in a hospital or more en- 
thusiastic patient cooperation could logically bring a better result. 


In the truly intractable peptic ulcer good medical therapy and patient coop- 
eration are taken for granted but the ulcer does not heal and one complication 
may develop after another. 


We must distinguish between an intractable patient and the patient who has 
an intractable ulcer. The intractable patient is an individual who will not cooper- 
ate in any type of therapy. The peptic ulcer is of little consequence and the 
patient uses his ulcer as an excuse for peculiar behavior. 


A truly intractable peptic ulcer may be manifested by: 


1. Pain that is uncontrolled by the usual measures employed in the treat- 
ment of peptic ulcer. 


to 


Repeated gross hemorrhage. 
3. Repeated acute perforations. 


Pyloric obstruction. 


CLINICAL FEATURES 


The clinical manifestations of intractable peptic ulcer may be grouped as 
follows: 


1. The perforated walled-off ulcer:—Ruffin and Sandweiss have suggested 
that a great many intractable or refractory peptic ulcers are the result of a walled- 
off pertoration of a posterior wall duodenal or gastric ulcer. 


*Read before the Seventeenth Annual Convention of the National Gastroenterological 
Association, New York, N. Y., 20, 21, 22 October 1952. 

tAssociate Professor of Clinical Medicine, Marquette University Medical School, Mil- 
waukee, Wisc. Chief, Department of Medicine, Milwaukee County General Hospital, Wauwa- 
tosa, Wisc. 
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Ruffin has stated that the term perforated ulcer is generally applied to an 
anterior wall gastric or duodenal ulcer which has ruptured into the free peritoneal 
cavity. Ulcers located on the posterior wall of either the stomach or duodenum 
rarely perforate into the free peritoneal cavity. The ulcer may erode the wall of 
the stomach or duodenum and invade the underlying structures. The base of the 
ulcer is actually formed by the underlying organ most frequently the pancreas 
or liver. This type of ulcer is known as a “perforated walled-off ulcer”. The fact 
that this type of ulcer constitutes the greatest number of intractable peptic 
ulcers is not well known and deserves emphasis. 


Fig. 1 


The most significant feature of the perforated walled-off ulcer is a change 
in the ulcer pattern. The ulcer pain becomes more sharply localized in the epi- 
gastrium, more severe sometimes requiring opiates for relief. It becomes deep and 
boring in character and may become constant. Night pain is present. Food and 
antacids afford little or no relief and may actually aggravate the distress. 


The pain usually radiates to the back. The pain may radiate upward over 
the anterior chest wall or downward over the lower abdomen. Ruffin states that 
unusual location or radiation of ulcer pain should make one suspect that per- 
forated walled-off ulcer has developed. 
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The physical findings are not helpful and the diagnosis cannot be made on 
physical examination. 


In a perforated gastric ulcer the roentgen study may reveal a large crater 
with irregular outline or a crater that remains unchanged on films taken in 
different positions. The most significant finding is a fixation of the ulcer. 


The diagnosis is usually established at surgery. 


In the differential diagnosis recurrent pancreatic disease is most frequently 
contused with perforated walled-off ulcer. Bockus has stated that concentrations 
of serum amylase above 500 are usually suggestive of acute primary pancreatitis. 
Biliary tract disease, carcinoma of the pancreas and carcinoma of the stomach 
offer some difficulty in differential diagnosis. 


These patients must be hospitalized and_ treated intensively medically. 
Opiates are frequently required to control pain. 


Fig 
ig. 
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The patient with a perforated adherent ulcer does not usually respond to a 
medical regime. He may have some improvement but this usually does not last 
long. Surgical treatment is usually necessary. A subtotal gastric resection has 
given the best results. 


The clinical features of this group of patients is so characteristic that it is 
not difficult to make a clinical diagnosis of chronic pertorated walled-off ulcer in 
a high percentage of these cases preoperatively. The condition should be sus- 
peeted in any patient with a history of peptic ulcer who presents a change in the 
usual pattern of distress, with increased severity of pain or radiation of pain to 
the back. If this complication is suspected the patient should be hospitalized and 
treated intensively. If the pain fails to improve within a reasonable period of 
time, the diagnosis is even more likely and in such cases operation should be 
advised. Bockus estimates that 25 per cent of the medically refractory ulcers have 
developed this complication. It is probably true that most ulcer patients whose 
pain is refractory to treatment on a well standardized program in a hospital have 
a walled-off pertorated peptic ulcer. 
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2. Repeated Hemorrhages:—The patient who has repeated gastrointestinal 
hemorrhages creates a special problem. The hemorrhages may or may not be 
severe. Usually with each ulcer recurrence there is a hemorrhage. Pain is gen- 
erally a feature. The question of therapy is difficult. Surgical tratment comes up 
for consideration, At times it is impossible to demonstrate a definite ulcer crater 
on x-ray. Complete studies are done to rule out any other possible cause for 
bleeding. Occasionally a patient who has had multiple hemorrhages stops bleed- 
ing and stays well. Surgery should be advised when a definite ulcer lesion is 
demonstrable. In a few patients hemorrhages have recurred even after surgery. 


3. Pyloric Obstruction:—Obstruction at the pylorus may cause intractability. 
When the obstruction is marked with evidence of gastric retention at six, twelve 
and twenty-four hours little will be gained by medical treatment. A period of 
decompression of the stomach should be utilized before surgical intervention. In 
lesser degrees of retention a medical regime in a hospital with antispasmodics 
and gastric lavage has worked well in a cooperative patient. 


4. Repeated Acute Perforations:—A patient who has had an acute perfora- 
tion of a peptic ulcer requring emergency surgery may have recurrent pertora- 
tions at some future date. Some patients have had several such episodes of acute 
perforations in a relatively short time. These patients are usually subsensitive 
individuals who should be subjected to surgical therapy, namely a subtotal 
gastrectomy because an ordinary medical regime will afford them very little 
protection. Fortunately these patients are few. 


Special Types of Intractable Peptic Ulcers:—As Palmer has well stated 
jejunal ulcers are, in a sense, all intractable. They develop subsequent to a pos- 
terior gastroenterostomy or subtotal gastrectomy performed for duodenal ulcer. 
It is reasonable to conclude that the hypersecretion is responsible for the ulcer. 
The result of medical treatment is not good. Vagotomy is at present the treatment 
of choice. 


The post-bulbar duodenal ulcer is not common. These ulcers tend to become 
complicated and have a tendency to become intractable. The further the lesion 
is located from the pylorus the more the te ndency for the ulcer to become refrac- 
tory to medical treatment. Repeated he smorzhage s are not uncommon also a 
chronic perforation with a walled-off ulcer is not an infrequent complication. This 
creates a special problem not only in medical but even in surgical management. 


Palmer has found that in duodenal ulcer, intractability can usually be cor- 
related with hypersecretion and stenosis. In these patients it is difficult to neutra- 
lize the acid completely during the day and practically impossible to do so during 
the night except for brief periods of time. The conventional methods of therapy 
may afford only temporary relief. Palmer has found that radiation therapy 
directed at the fundus of the stomach may be helpful in many of these patients. 
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Case Reports 
The following case records are cited as examples of intractable peptic ulcer. 


Case 1:—A white male age 47 gave a long history of stomach trouble. He had 
been in and out of the hospital for peptic ulcer treatment. In the last few months 
the pain had become much more severe. Food brought on the pain. The pain 
radiated to the back. Opiates were required to relieve the distress. There was 
considerable night pain. The roentgen studies revealed a gastric ulcer. Surgery 
was recommended. The patient at first refused to consider surgical treatment. 
After a period of deliberation and because of continuing severe distress the 
patient decided to have surgery. A gastric resection was done which revealed a 
large pertorated gastric ulcer which was adherent to the pancreas. 


Case 2:—A white male age 53 had a history of gastric ulcer diagnosed by 
x-ray studies and treated medically six months previously in another hospital. He 


Fig. 3 


had never been free of pain since the original attack. In the last six weeks the 
pains had become much more intense. The pain radiated to the back. There was 
nausea. The pain was not relieved by antacids and food. The x-ray studies re- 
vealed a gastric ulcer (Fig. 1). Surgery was advised. A subtotal gastrectomy was 


done. A chronic perforated walled-off ulcer was found with the pancreas forming 
the ulcer bed. 


Case 3:—A white male age 54 complained of epigastric distress for months. 
There was a weight loss of ten pounds. The pain radiated to the back. The pain 
was frequently brought on by eating. The x-ray studies revealed a gastric ulcer 
(Fig. 2). Opiates were required to relieve the most severe pain which occurred 
during the night. Surgery was done and a perforated walled-off gastric ulcer was 
found. 
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Case 4:—Mrs. A. J. Age 60, Patient complained of severe stomach pains for 
many months. There was a weight loss of forty pounds. The gallbladder had been 
removed eight months previously with no relief. Gastrointestinal x-ray studies 
revealed a large gastric ulcer on the lesser curvature which from a roentgen 
standpoint appeared benign. There was gastric retention at the six hour examina- 
tion of about thirty-five per cent. A strict medical regime with ulcer diet, Tr. 
Belladonna and Gelusil was instituted. In the next four weeks the patient gained 
ten pounds and the pain subsided somewhat. The lesion on roentgen studies did 
not show improvement. A subtotal gastrectomy was done. The resected specimen 
revealed a chronic penetrating benign gastric ulcer. The patient made a good 
recovery, 


Case 5:—Patient white male age 51. One year previously developed stomach 
aches and cramps. Treated and felt better. Six months later the pains returned. 
The roentgen studies of the stomach revealed a large gastric ulcer. A trial of 
medical treatment gave relief of distress. There was a weight gain of five pounds. 
The roentgen studies did not show a comparable improvement in the size of the 
niche. Surgery was done. The resected specimen revealed a large ulcer which had 
perforated into the pancreas and the pancreas formed the ulcer bed. The patient 
made a good recovery. 


Case 6:—Patient a white male age 42 had stomach distress for six months. 


The pains were exceedingly severe requiring an opiate for relief. A diagnosis of 
gallbladder disease had been made elsewhere. Roentgen studies revealed 
normal gallbladder. The stomach x-ray revealed a gastric ulcer which showed 
evidence of fixation and penetration (Fig. 3). A subtotal gastrectomy was done. 
A gastric ulcer which had perforated into the pancreas was found. 


Case 7:—-A white male age 53 had a long history of stomach trouble. A 
gastroenterostomy had been done previously. The patient had repeated hem- 
orrhages which responded to medical measures and transfusions. One year pre- 
viously he developed an acute perforation of a jejunal ulcer. A resection of the 
perforated jejunum was done. The gastroenterostomy was taken down. The 
duodenal ulcer immediately became reactivated (Fig. 4). The pains became 
very severe requiring opiates for relief. A subtotal gastrectomy was done. At 
surgery a perforated walled. off posterior wall duodenal ulcer was found adherent 
to the pancreas. The patient made a good recovery. 


Case 8:—A white male age 47 had a twenty-five year history of stomach 
trouble. Re pe wane hemorrhages had occurred. After a severe hemorrhi ige, which 
could not be controlled by medical treatment, a resection of a bleeding duodenal 
ulcer and a pyloroplasty had been done fifteen years before. The patient remained 
fairly well for four years, Then the stomach distress and repeated hemorrhages 
recurred. The pains ‘became more and more severe. A gastric resection was done 
which revealed a posterior wall duodenal ulcer with perforation into the pancreas. 
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SUMMARY 


Peptic ulcer is not difficult to treat. The majority of patients do well on a 
medical regime. From fifteen to twenty per cent continue to have recurrent diffi- 
culties with complications such as hemorrhage, perforation and obstruction. 
Among these complicated cases there is a small percentage probably about five 
per cent that constitute the most difficult of these complicated peptic ulcer 
patients. There are the intractable peptic ulcers. This last group must be recog- 
nized early and treated promptly. In my experience the intractable peptic ulcer 
is a surgical problem because the medical therapy even under hospital control 
does not give lasting benefit. 


It is the medical men who must recognize these intractable peptic ulcers. It 
is particularly this group of patients that has given medical ulcer therapy a bad 


Fig. 4 


reputation. It is important that we recognize that the patient with an intractable 
peptic ulcer does not get lasting benefit from any type of medical therapy. 


We must not feel that we have failed in the therapy of these intractable pep- 
tic ulcers by the use of medical measures but rather that these severe ‘ly compli- 
cated pe ptic ulcers need a more radigal type of treatment if they are to be healed. 


CONCLUSION 


The intractable peptic ulcer is a term that should be used only in reference 
to an ulcer complicated either by chronic perforation, recurrent hemorrhage, re- 
current acute perforation or obstruction. 


This type of ulcer may be suspected from the clinical history in a patient 


with a long ulcer background with a change in the ulcer pattern and a complete 
lack of response to any type of medical treatment in a hospital. 
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These are problems that cain be settled usually by surgical treatment. At 
present a subtotal gastric resection is the treatment of choice. 
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SIGMOID VOLVULUS?® 


ROBERT H. DELAFIELD, M.D 
KURT HELLRIEGEL, M.D. 
AMADOR MEZA, M.D. 

La Oroya, Peru 
and 
OSCAR URTEAGA, M.D. 


Lima, Peru 


Volvulus of the sigmoid colon is an uncommon condition in the United States 
and has, therefore, received rather meagre attention here. Most of the reported 
vases have been those of acute and often strangulated 360 degree volvulus, and 
the natural history of the condition has been overshadowed by the heroic meas- 
ures necessary to effect a cure. The surgical mortality of the several large series 
found in the literature has averaged over 30 per cent. We have had no deaths. Al- 
so, heretofore, it has been generally agreed in this country that the treatment of 
choice, especially in the presence of strangulation, is an exteriorization procedure. 


We wish to present a method of treatment which has been highly successful 
in 78 consecutive cases and a theory which we have evolved regarding the natural 
history of volvulus. 


The hospital where this work was done is in La Oroya, Peru, at an altitude 
of 12,200 feet. We are convinced that neither the altitude nor the diet of the 
natives there is responsible for the condition. Rather, after finding an exceedingly 
long colon in patients who have died from other disaeses, as well as in fetuses as 


°Read before the Seventeenth Annual Convention of the National Gastroenterological 
Association, New York, N. Y., 20, 21, 22 October 1952. 
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early as the sixth month of gestation, we feel that it is a racial characteristic. The 
congenital presence of a long sigmoid loop is, therefore, the first prerequisite for 
the development of a volvulus. 


The largest reported series of volvulus have come from northeastern Europe 
and Asia. Since the Andean Indian is said by the anthropologists to have an 
oriental background and to have crossed the Aleutian Peninsula long ago in a 
series of migrations, there may be a thread of continuity. Too, in our series the 
only individual who was not a pure or almost pure Indian was a Japanese. 


Fig, 2 
Though measurements of the intestinal tract are historically inaccurate, the bulk 
of our autopsy material has presented not only a long paddle-shaped sigmoid 
loop, but a freely mobile cecum, which, in our experience, has also been involved 
by volvulus. In addition, we are able to do Billroth I procedures in almost all of 
our subtotal resections of the stomach. These facts taken together would appear 
to favor the existence of a long intestinal tract in these people. 


It would appear that acute 360 degree volvulus is rarely an isolated episode. 
The exceptions would be in those cases of true Hirschsprung’ s Disease. All of the 
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patients in the first 50 of the series which have been tabulated gave a history 
of intermittent bouts of constipation cramps, and distention, followed by the 
production of a copious stool. We interpret this as being consistent with the 
occurrence of recurrent volvuli which have reduced spontaneously. Each time 
this happens, more or less circulatory embarrassment in the mesosigmoid re- 
sults, petechiae form, and scarring re sults. This can be readily seen in Figures 
1, 2 and 3. As this scarring becomes more dense, the base of the sigmoid loop 
becomes narrowed, forming a pivot upon which each subsequent volvulus takes 
place more easily than the last. Eventually 360 degree volvulus which will not 


Fig. 3 
reduce spontaneously can, and often does, take place. That this is actual scarring 
was demonstrated in one of our cases in which a loop of small bowel was ad- 
herent to the mesenteric scar. There was small bowel obstruction, and the fixa- 
tion apparently was preventing the torsion of an enormous sigmoid. 


We have divided our material into three groups which correspond to the 
stages of the condition. The first or hypertrophic, can be seen in Figure 4, and 
consists only of an exaggeration of the thickness of the muscularis and serosa. We 
attribute this to increased automatic attempts toward evacuation. The second, or 


intermediate stage, can be seen in Figure 5, and represents further progress of 
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the condition in which repeated partial obstruction has caused dilatation and 
atony. There are still normal and hypertrophic areas to be found. The third, or 
atrophic stage, is seen in Figure 6, where one can see the greatly ballooned-out 
atonic bowel with atrophy of all coats and dense scarring in the mesosigmoid. 
In this last stage all of the patients are distended and constipated. 


As stated above, all but one of the tabulated patients were Indians or Mes- 
tizos. Among those not yet tabulated there was a Pole. The Mestizo, while tech- 
nically of mixed Spanish-Indian stock, is, for all practical purposes pure Indian. 
After many years of breeding with the Indian, virtually the only Spanish trace 
left to the Mestizo is his Castillian surname. 


Many of our patients were admitted with a clinical diagnosis of lead poison- 
ing. This was because the large majority of them work in a smelter where the 
conditions are anything but ideal. A provocative argument was put forth on the 
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probable relationship of plumbism to volvulus in a previous communication from 
the same hospital by Berger and Lundberg. With this in mind, coproporphyrins 
in the urine and basophilic stippling were looked for in each case upon admission. 
If neither were present, a flat plate of the abdomen was made, and a barium 
enema given if the patient's condition permitted it. We have found that as ex- 
perience taught us to make an earlier diagnosis, we could almost always reduce 
the volvulus by conservative methods. Figures 7 and $8 demonstrate that ex- 
perience has resulted in much more precocious diagnosis. We have not found 
that the so-called “ace of spades” deformity or the inability to retain more than 
500 c.c. of barium have been of much he ‘Ip diagnostically. Many times we have 
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relied solely upon the flat plate and history, particularly when strangulation was 
suspected. We feel definitely that manipulation with the concomitant chance of 
perforation is more dange ‘Tous that a laparotomy. The fre “quency of prese nting 
symptoms is seen in Figure 9. 


In most of our cases the operation was performed as soon as the diagnosis 
was made and the patient properly hydrated. In a few cases where an early 
volvulus was reduced by the barium enema, operation was deferred. The sole 
preparation of the bowel in these patients was a sulfasuxidine retention enema 
followed by a colonic irrigation on the day of operation. 
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The operation was the same in every case. Through a left lower paramedian 
incision, the sigmoid was delivered. The sigmoid vessels were clamped, cut, 
and ligated, the mesosigmoid incised to the desired extent, and the loop of bowel 
excised, usually over a Furniss clamp. An open end-to-end anastomosis was made 
in two layers with running chromic catgut as a hemostatic layer, and interrupted 
silk as a seromuscular layer. The mesosigmoid was closed with silk. Following 
this, a rectal tube of large calibre was inserted to 3 to 4 inches above the anasto- 
mosis and the abdomen was closed in layers without drains. The rectal tube was 


INTERMEDIATE 


ATROPHIC 


left in place for four days, after which the patient received return-flow irriga- 
tions and was allowed out of bed at will. All patients received penicillin and 
streptomycin prophylactically. There were no wound infections in this series and 
all anastomoses were proved to be adequate by x-ray before the patient was 
discharged. 


The proportion of males to females in our series was 4:1. This may well 
reflect the fact that it is an industrial hospital where this work was done, and 


50 100 % 
HIPERTROPHIC = 76% 
INTERMEDIATES 12 % 
ATROPHIC 10 ¥ 


Fig. 


male admissions outnumber those of females 2:1. As is often true in such socie- 
ties, the woman does not receive as much education as the man and is, therefore, 
less inclined to seek medical aid. Too, since she is apt to be pregnant from 
menarche to menopause, distention and bellyache are natural and permanent 
conditions and not causes for alarm. 


Sixty-six per cent of our patients considered the onset sudden, 24 per-cent 
insidious, and 10 per cent stated that it was indeterminate. A few of these last 
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had sigmoidectomies performed concurrently with other operations. Most of 
this group were later in the series and were done prophylactically when the 
characteristic lesions were found. Twelve of the cases had gallbladder disease, 
but we do not believe there is a relationship despite the apparent significance 
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of the figure. Thirty-three per cent of our major surgery is upon the biliary tract. 


This is apparently related to the polycythemia and associated cholesterole mia of 
the altitude. 


Age does not appear to be an important factor, although only one of our 
patients was under twenty. It is interesting to note that the highest incidence oc- 
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curs between 20 and 40 years of age, the most productive age of a laborer ( Fig. 
10). For this reason the economics of the surgical approach is evident, since 
conservative management results in recurrence in an estimated 20 to 30 per cent 
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of the cases. The risk also increases in proportion to the degree of strangulation, 
so that early intervention enhances the prognosis. 


Finally, it is important to realize that the production of a complete volvulus 
is not determined by the stage of the disease, but by the narrowness of the base 
of the sigmoid loop. A complete revolution of the sigmoid can and does occur at 
any stage of the condition, hypertrophic, intermediate, or atrophic. 


CONCLUSIONS 


1. Volvulus of the sigmoid colon has an astonishing racial incidence among 
the Andean Indians. We have, therefore, had an unusual opportunity to study its 
natural history. 


2. Complete or 360 degree volvulus when not on the basis of Hirschsprung’s 
Disease, is not a single episode but the final event in a series of smaller and less 
traumatic episodes. 


3. The classification of the stages of the disease as hypertrophic, interme- 
diate, and atrophic accurately describes the natural history of the condition. 


4. The treatment of choice is primary resection and end-to-end anastomosis 
without colostomy; there is no indication for conservative therapy. 


5. Primary resection is a safe and logical procedure in the proper hands. 
We believe our series has the lowest mortality on record for the treatment of this 
condition. 
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THE ELECTROGASTROGRAPH — SOME CLINICAL APPLICATIONS? 


H. S. MORTON, M.B., F.R.C.S.°° 
Montreal, Canada 
and 
V. S. MARTIN, M.Eng., M.D., C.M. 


Sherbrooke, Canada 


The theories of medicine explaining the pathological processes of the body 
have passed from the four humors of Galen, through the chemistry of metabol- 
ism, to the precise electrolytic balance of today. But we have now entered the 
electronic age of physics, and are employing various devices to measure the 
minute electrical currents in the human body. It is our proposal in this paper 
to describe one of these devices — the Electrogastrograph — and to point out 
some of its applications. 


The nature of electricity is really unknown, but it is described in vague 
terms as electromagnetic force, positive and negative charges of energy, or mathe- 
matical formulae such as Energy = Mass * Constant*. Nevertheless, we do know 
how to produce electricity, to measure it and adapt it to our uses. For over a 
hundred years it has been known that there is a potential difference (P.D.) 
across secreting surfaces. It is the work of the mucosal cells in secreting or 
absorbing electrolytes that produces this P.D. The exact manner of production 
is unknown, but if the P.D. can be measured accurately and recorded, it may 
give a hint to the interpretation of metabolic processes. 


The difficulty of amplifying small direct current has only recently been over- 
come, so that comparatively little work has been done in this field. Rehm and 
others have performed detailed experiments to measure the site and amount of 
this potential difference, but little work has been done on humans. 


The P.D., which may also be described as a steady direct current, is usually 
in a negative direction towards the lumen of the stomach. There is also a smaller 
superimposed alternating current which appears to be associated with the mus- 
cular contraction of the wall, and this is probably the summation of numerous, 
small neuromuscular action currents. 


As one would expect, the problem of electrogastrography has been ap- 
proached from three points of view. One group has concentrated on the P.D. 
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Association, New York, N. Y., 20, 21, 22 October 1952. 
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or D.C. component (Rehm in the United States, Crane in England and Rice in 
Canada ), while others such as Alvarez, Richter, Puestow, Berkson, Schuster and 
Fukushima have studied the smaller A.C. variation in order to determine the 
muscular contractions. These have been well correlated with balloons and me- 
chanical recording apparatus. A third group, consisting of Goodman, Sawyer 
and ourselves, records both the A.C. and D.C. components. 


One of us (H.S.M.) conceived the idea of the Electrogastrograph over four 
vears ago, and began this project after discussions with the late Professor Babkin 
of McGill, when he was measuring mechanically the rhythmic pyloric contrac- 
tions in the dog. The possibility of electrical measurement was not only debated 
but was actually tried with improvised equipment in a dog, and compared with 
the results obtained by mechanical apparatus. As this proved satisfactory in 
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recording the three waves per minute already being measured mechanically, 
specifications were drawn up for the necessary electrical equipment. These 
specifications named the range, speed and sensitivity. The range was 100 mv. 
with a frequency of from three to five waves a minute. This speed is very 
much slower than the electrocardiograph and the electroencephalograph. The 
sensitivity will be described later. 


The fundamental frequencies of biochemical phenomena are depicted in 
the accompanying diagram. These frequencies are approximately multiples of 
10. The electrocardiograph has a normal pulse of 72 per minute. The amplitude 
of this pulse is about 1 my. In the normal, healthy adult the electroencephalo- 
graph has a frequency of 10 per second and an amplitude only 1/10 as large. 
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The electromyograph, which is just beginning to be used, when compared with 
the electrocardiograph has a frequency fifty times as fast and approximately 
twice the amplitude. 


Turning to electrogastrography, the frequencies are much slower than in 
the electrocardiograph, the fundamental frequencies being three cycles per 
minute, but the amplitude is the same. There is a range of frequency, however, 
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from just under that of respiration, namely 20 per minute, down to one wave 
every four or five minutes, which, on the scale shown above, would be 12 
times as long as the top graph. This diagram is introduced for the purpose of 
orientation, but it is possible even now to chart frequencies 10 times as fast as 
the electromyograph, and 12 times as slow as the normal electrogastrograph, 
as will be shown later. 
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APPARATUS 
The construction of the apparatus for detecting these small amplitudes and 
slow frequencies is apparently an easy task for the electronic expert. We will not 
bore you with the details of our equipment, but a few points of interest should 
he mentioned. The electrodes presented the greatest problem, from the electrical 
point of view. They had to be small, flexible and stable, and be easy to maintain 
and to use. The silver-silver chloride electrode was preferred to the calomel half 
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cell which is cumbersome in clinical practice, and which requires a connecting 
tube filled with electrolytic solution that may easily develop an air-lock. The 
silver-silver chloride electrode is small, flexible, electrically reversible and non- 
polarizable. These electrodes are stable, and when properly prepared have a use- 
ful life of six to twelve months. They are, however, photosensitive and must be 
protected from strong light when not in use. The latest model consists of Vinylite 
plastic tubing having an outside diameter of 2 mm. The electrode is about one 
inch from the end and contains a diffusion barrier consisting of physiolog- 
ical saline and absorbent cotton. These electrodes were suggested to us by Pro- 
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4--Top: milk, 100 c.c. Bottom: Instillation of milk, 3 doses of 20 c.c. each. 


fessor Rice of Edmonton, but the details of size and method of preparation were 
done by one of us (W.S.M.). A very simple calibrator and amplifier circuit with 
only three tubes was also de ‘signed which fulfilled all the requirements. Lastly, 
there is a slow speed writing recorder (Esterline-Angus) which is more satis- 
factory than photographic recording for the speeds involved, and_ eliminates 
cardiac interference. 


NorMAL PATTERNS 


D.C. Component:—In this paper typical recordings are presented, and an 
endeavor is made to correlate them with the clinical and pathological findings. 


| 
= 
SSS 
— 
-25 mv. : H — 


Morton and Martin—The Electrogastrograph—Some Clinical Applications 4l 


In order to chart the progress in this electrophysiological sea, we shall first con- 
sider the D.C. component. This is normally —10 to —25 mv. in the human stom- 
ach. The response to drinking fluids is usually in the negative direction, but we 
have observed a few cases in which the direction was positive. This induced us 
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Time in Minutes 
Fig. 5—Top left: Electrode on greater Curvature. Top right: Electrode in antrum, Bottom left: 
From greater curvature. Bottom right: From antrum 


to try to discover the reason (Fig. 3). A model of the stomach was made as a 
diffusion potential bath, with two silver-silver chloride electrodes immersed in 
N/10 HCI. When milk was added to the fluid in contact with one electrode, the 
diffusion potential moved in a positive direction, gradually increasing to 8 mv. 
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The bath was then tilted until both electrodes were in contact with the milk, 
when the P.D. returned to zero. 


As stated above, the usual response to drinking milk, tomato juice, beer, 
alcohol or other fluids, is a more negative P.D. If, however, the fluid is injected 
down the tube into the stomach, so that it comes in contact with one electrode, 
the result is a more positive diffusion potential, as in the model. Hence it would 
seem that the act of swallowing is the cause of the difference. Presumably the 
negative response is due to the relaxation of tonus which continues down into 
the stomach after swallowing (Cannon). In these recordings the gastric poten- 
tial is referred to the skin which is arbitrarily considered to be zero. We observe 
the usual convention of positive up and negative down. 

When the stomach is stimulated by the injection of histamine or insulin, 
there is a flow of gastric juice. This causes the P.D. to move in a positive direc- 
+10m 
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Fig. 6—Duodenal ulcer. 


tion. The highest level of P.D. that we have so far recorded is 45 my. in a case 
of duodenal ulcer with high acidity, while the lowest level is —45 mv. 


A.C, Component:—Considering next the A.C. component of the recordings, 
it is noticed that the normal pattern consists of three waves per minute, corre- 
sponding with the original observations in the dog. These waves may be picked 
up from any part of the stomach from the cardia to the pylorus, so that the exact 
position of the electrode in the stomach seems not to be of critical importance, 


In addition to the fundamental rhythm there are smaller waves of higher 
frequency of nine to fifteen per minute. These higher frequencies do not corre- 
spond with respiration, as they have been seen to continue even when the 
subject was holding his breath. There may also be long waves of slow frequency, 
approximately one every four minutes. These have been observed by us when a 
larger electrode was used and the patient complained of nausea. At other times, 
these long, slow waves were observed in patients suffering from peptic ulcer 
not under active treatment. It is suggested that they be called “nausea waves”. 
It must be pointed out, however, that these waves may appear before the indi- 
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vidual is aware of a feeling of nausea. It seems that here is a promising method 
of investigating physiological processes in the prodromal stages. 


ABNORMAL PATTERNS 


Considerable time was spent in perfecting the electrodes and adjusting the 
apparatus to record the pattern of gastric activity. During the past year record- 
ings have been accumulated and carefully correlated with the clinical findings. 
The normal patients number 25 out of the total 150 recordings. The pattern of 
the normal is a negative P.D. of —10 to —-25 mv. with superimposed A.C. waves 
having an amplitude of 1 to 2 mv. and occurring three times per minute. 


Passing to pathological patterns, several differences may be noted. In peptic 
ulceration the D.C. component shows a level of approximately zero or above, 
and the amplitude of the contractions is about 3 my. instead of the 1 mv. seen 
in the normal, while more marked activity seems to be superimposed on the 
three waves per minute. 
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7—Acute gastric erosion. 


In twenty cases of peptic ulcer, the average D.C. level is +10 mv. while the 
average for the normals is —15 mv. 


The abnormal patients number over 50, and on these we have done 100 
recordings. In the characteristic picture of ulcer the potential has moved 
in a positive direction, and it has been found that anything positive is patho- 
logical with our equipment. The second point to observe is the higher fre- 
quency of the contractions as well as their amplitude. This suggests both 
increased secretion and increased motility, which fits in with the clinical picture 
of ulcer. It is too early yet, on the number of recordings that have been done, 
to make any sti tistical an: alysis; but it is encouraging, particularly in ulcer cases, 
that we are obtaining over 90 per cent of accuracy. 


Acute Gastritis:—Acute gastritis with erosion and hematemesis is a rather dif- 
ficult condition to diagnose. The radiographic findings show no ulcer craters and 
only hypermotility. At operation the stomach feels normal. After the stomach has 
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been removed the pathologist has difficulty in finding any ulcers, and frequently 
reports only submucosal petechial hemorrhages. We have recorded two cases, 
and in each the potential was positive and the frequency markedly increased. 
One gained the impression that there was tremendous activity. In both cases 
pathological proof of the preoperative diagnosis was obtained, and the patients 
have been well during the subsequent follow-up period of six and nine months. 


Peptic Ulcer:—Karly in the choice of patients, a case presented himself who 
appeared to have no variation from the normal in contractions, but did have a 
positive potential of 20 my. This did not worry us at the time, as we did not know 
the normal range. However, six months later, on being readmitted for hematem- 
esis, he was again investigated and found to have an ulcer. The second pattern 
showed marked activity and a positive P.D. Under Banthine therapy the activ- 
ity diminished and the recording was normal. Therapy was stopped for three 
days, the level rose to 18 mv. with peaks of 25 mv., and. the pattern became 
more active. Long waves at four minute intervals appeared when he complained 
of nausea. This case, then, illustrates some of the possibilities of the electro- 
gastrograph. 


Carcinoma:—In carcinoma of the stomach the Japanese, Fukushima, et al, de- 
scribe a comparatively inactive recording with spike deviations and slow recov- 
ery, occurring at irregular intervals. They say that this is diagnostic of cancer. We 
have observed this same pattern in some of our malignant cases, but not in all of 
them. At the moment all that may be stated is that a characteristic pattern has 
not yet emerged, but very frequently differences from both ulcer and normal 
cases are observed. 


Two examples should be cited. The first case had a filling defect apparent 
in the radiograph during a barium meal, and was diagnosed as carcinoma of the 
stomach, Our first recording done at the time showed an irregular pattern of 
deviation which seemed to agree with this diagnosis. A second recording, how- 
ever, just prior to operation was entirely different from the first, and appeared 
normal, At operation no pathological changes were found in the stomach, but 
a carcinoma was present in the first part of the jejunum. 

The second case was diagnosed radiologically as carcinoma of the antrum 
of the pylorus, with a persistent filling defect on the greater curvature. The pat- 
tern of our recording, however, fell within normal limits. At operation no ab- 
normality was found. 


These examples indicate that there is hope of establishing characteristic 
patterns after further study. 
THE INFLUENCE OF DruGs 


Stimulating Drugs:—In 1933 Berkson showed that although electrical changes 
and muscular contractions were usually synchronous, by the use of appropriate 
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drugs one record could be abolished while the other continued, and vice versa. 
Various drugs that stimulate gastric secretion have been employed, and their 
effects are shown by electrical changes only. These include histamine, urecholine 
and insulin. 
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Fig. 8—Peptic Ulcer: Top: 6 months before symptoms. Middle: After hematemesis. Bottom: 
3 days after therapy—nauseated. 


The effect of histamine is shown in Figure 10, which is of a young female, 
aged 23, who had a vagotomy over a year previously for ulcerative colitis. The 
D.C. level was —27 mv. and she showed ve ry little activity. A quarter of a milli- 
gram of histamine was given subcutane ously, and one and a half minutes later 


4 

=== 4 

SS SS SS = 


46 THE REVIEW OF GASTROENTEROLOGY 


began to take effect. The D.C. level rose from —27 to —29 my. in the subse- 
quent seven minutes. 


The injection of five units of insulin intravenously not only causes an event- 
ual rise of about 5 my. in the P.D. but also results in an increase in the A.C 
component, indicating marked neuromuscular activity. This may be immediately 
reduced by drinking orange juice. However, within three minutes the activity 
returns for a time, after which it becomes reduced again, presumably by the 
absorption of sugar, but the level remains higher. This indicates continuation of 
gastric secretion, 
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Fig. 9-Top: Carcinoma of jejunum, Bottom: Apparently normal. 


The other drug used for stimulation was 5 milligrams of urecholine. The de- 
lay in action was approximately two minutes, and the three waves a minute 
increased in amplitude three-fold, as seen in the next figure. 


Depressant Drugs:—The depressant drugs that have been used are Atropine, 
Donnatal and Banthine. A case of peptic ulcer, whose treatment had been dis- 
continued for three days, complained of nausea. His recording shows character- 
istic activity with a level of 4-15 mv., well marked nausea waves and the ampli- 
tude of the three waves per minute over 3 my. One tablet of Donnatal was given, 
and within four minutes the amplitude decreased to 2 my., the nausea waves 
disappeared and the whole pattern became more normal in appearance. 
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The slower, more continuous action of Banthine has to be observed at week- 
ly intervals. The next case is one of bleeding duodenal ulcer before therapy, 
showing the typical ulcer pattern with numerous spikes of 4 mv. amplitude. 
One week after Banthine therapy was instituted the pattern has become quieter, 
but the D.C. level is still positive. Three weeks later, the pattern is practically 
normal at --12 mv. with the virtual elimination of spikes. 


Psycuic Errects 

It during the taking of an electrogastrograph the conversation with the 
patient centers on unpleasant subjects, there is usually an increase in the higher 
frequency waves, and the D.C. level varies in a negative direction. On the other 
hand, we had one recording which could only be described as unstable. It was 
amusing to note that the patient was classified by the psychiatrists as an un- 
stable personality. 
-15mv. 
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Fig. 1O—Eflect of histamine, 0.25 mg. 


DisCcussiON 


Electrolytes in contact with tissues always introduce the problem of liquid 


junction potentials. There is a liquid junction potential between the sodium 


chloride solution in the electrode and the hydrochloric acid in the gastric juice. 
The magnitude of the potential difference depends chiefly on the H_ ion concen- 
tration, as the H ion has the greatest mobility. Thus the more concentrated the 
acid or the more dilute the physiological saline the greater the P.D. The saline 
is positive with respect to the hydrochloric acid (Glasstone ). The liquid junction 
potentials measured in the resting and secreting stomachs by Rehm and Hokin 
correspond to our calculated values. Thus, as the HCI increases in concentration, 
the gastric electrode becomes more positive. This is due to the increased liquid 
junction potential, which has a magnitude of 10 to 20 my. The large metal- 
electrolyte contact potential has been eliminated and does not mask the small 
potential difference which exists across the gastric mucosa. 


The cause of the gastric electromotive force was discussed by us in a prev- 
ious paper, and it was suggested that the D.C. component must be the combina- 
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tion of at least three factors: (1) metabolic activity of the mucosal cells which 
is probably an oxidation-reduction reaction, (2) diffusion potentials, and (3) a 
phase boundary phenomenon. 
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Fig. 11—Effect of insulin. Top: Injection of 5 units of ae 
Middle: Swallowed 100 c.c. of orange juice during increased activity. 
Bottom: Reduced activity at higher level. 


Time in Minutes 


Because of the complex nature of the pattern obtained with the electro- 
gastrograph, we think it is important to consider both the wave forms and the 
D.C. component, as has been demonstrated in the recordings from patients with 
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peptic ulcer. Our average gastric potential is probably higher than that of other 
investigators, as most of our negative values are about half of theirs, and none 
of them has reported positive values. The important factor, however, is not the 
position of the zero but the relative difference in level. It is convenient that our 
positive recordings (above 5 mv.) have been from patients having definite patho- 
logical conditions; although many pathological conditions have come out at a 
negative level. We do not think it advisable to attempt to reduce the liquid june- 
tion potential between the electrode and the gastric juice, as it provides a good 
indication of the changes of rate of secretion. Rehm has shown quantitatively 
that these related changes of P.D. and secretory activity are associated with 
diffusion potentials. 


The normal pattern of three waves per minute, one my. in amplitude, and 


the D.C. level of —12 my., having been established, the electrogastrograph was 
then tested on patients with known pathological lesions, not only local but also 
general conditions, It would seem that characteristic paterns are obtained from 
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Time in Minutes 
Effect of urecholine, 5 mg 


each of these conditions. The ulcer patient is active both in secretion and 
motility, while some cancer patients are quieter and more irregular. 


The first apparatus was not sufficiently sensitive to cover the whole range 
with adequate gain, and it had to be modified and simplified in order to bring 
out the characteristic alternating current components. The size of the electrode 
is also of paramount importance, because it is desirable to avoid causing nausea. 
When it appeared that the site of the electrode in the stomach was not of critical 
importance, the objections to the small, flexible electrode were reduced. Even 
if the spikes in some recordings are caused by variable contact, this is due to the 
increased activity of the stomach making the electrode bob about, and giving a 
pattern characteristic of this activity. 


Investigation of the effect of drugs by the electrogastrograph opens a new 
field in determining the pharmacological influence on both the secre tory activity 
of the stomach and neuromuscular actions, whether the drugs are stimulant or 
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depressant. Small doses were given in order to determine the sensitivity of this 
method, 


An interesting side-light developed during the taking of the recordings, when 
it was found that if unpleasant subjects were discussed the level of the P.D. was 
altered, which suggested that this might prove a useful method of psychological 
investigation. However, this is a realm that will have to be explored only after 
the characteristic patterns of the normal and somatically pathological are known. 


Lastly, there is the “no-man’s land” before the onset of prodromal symptoms, 
and the long slow waves of periodicity of four or five minutes have been sug- 
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dormatal. Top: Nausea waves. Bottom: of donnatal, 1 tablet. 


gested by us to be associated with nausea. But these have been observed before 
the patient actually complains of nausea. The level of the potential difference is 
also important, as is shown by one of the early cases, a so-called normal, who had 
a +20 my, level, and this was obtained before complaints of peptic ulcer de- 
veloped. 


In this communication we have confined our attention to the practical appli- 
cations of the electrogastrograph rather than the theories of gastric physiology. 
Nevertheless, it must be mentioned that this method is also extremely useful in 
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studying gastric physiology, whether the workers concentrate on the A.C. 
D.C. components, or like us prefer to consider both factors for an overall view. 
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Fig. 14—Effect of banthine. ame Duodenal ulcer Pare hemorrhage. 
Middle: After 6 days banthine therapy, 50 mg. q.i.d. 
Bottom: After 21 days therapy. 


CONCLUSIONS 


It would seem that the electrogastrograph will have a definite practical use, 
particularly in the screening of patients, as it is simpler and cheaper than radio- 
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graphic procedures. It will be of use to the gastroenterologist in studying the 
stomach and its associated diseases, to the surgeon particularly in acute and 
chronic gastritis, and to the therapeutic pharmacologist in determining the 
efficacy of drugs. This work has been done on human subjects, and is in harmony 
with the growing knowledge of animal physiology. The fundamental principles 
of bioelectric phenomena will prove a useful and rewarding field of endeavor 
in this electronic age. 


SUMMARY 
1. A simple electrogastrograph is described. 
2. A short summary of the literature is presented. 


3. The effect of swallowing fluids is recorded and compared with their 
instillation. An explanation is offered. 


4. The normal E.G.G. pattern is described. 


5. The use of this instrument for the diagnosis of peptic ulcer, hemorrhagic 
gastritis and gastric carcinoma is discussed. 


6. The application of this apparatus for assay of drug therapy is presented. 


7. A hint is given that it may be useful in the investigation of psychological 
conditions as they may affect the stomach. 


8. A summary of the method of production of gastric electromotive force is 


offered, 
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Discussion 


Dr. \. Xerxes Rossien (Kew Gardens, N. Y.):—Is there sufficient consistency 
in the clectrogastrographic tracing not to interfere with the diagnosis by this 
method. in the presence of varying degrees of involvement of disease? Could 
or could not these variables give confusing information on the electrogastro- 
graphic tracing, and therein and thereby cause error in diagnosis? 


Dr. If. S. Morton (Montreal, Canada ):—Yes, | think that the implication is 
that errors can creep in. We have been obtaining about 90 per cent accuracy in 
peptic ulcer patients, but IT should like to make this point clear, that we are still 
working on fundamentals. To try to interpret electrical impulses and make 
diagnoses trom them before we know these fundamentals is not sensible. We 
must first establish the normal, by doing hundreds of tracings on control cases. 
Then we want to find the characteristic pathological patterns for the various 
stages of disease. 

At the moment, the answer is no, we should not make diagnoses. We are 
forty or fifty years behind the electroencephalologists, but if we plod along in a 
methodical way, doing the fundamentals, we should soon be in a position to 


make diagnoses with a reasonable degree of accuracy. 
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CONSTIPATION RESULTING FROM 
NONGASTROINTESTINAL DISORDERS 


BERNARD J. FICARRA, M.D. 
Brooklyn, N. Y. 


The salutary effects of a satisfactory bowel evacuation is appreciated most 
fully in the patient who is deprived of this physiologic activity. All classes and 
types of individuals are concerned when defecation becomes difficult or is altered 
in some way from the normal course of events. 


Abnormal bowel activity in constipation may manifest itself in one of three 
different ways or in any combination of these three. 
These are: 1. Defecation may occur with insufficient frequency. 
The stools may be scanty and insufficient in quantity. 
The stools may be abnormally hard and inspissated. 


Over thirty years ago the distinguished English physician, Arthur Hurst of 
Oxtord University, gave a logical definition of constipation. He defined it as “a 
condition in which none of the residue of a meal, taken eight hours after defeca- 
tion, is excreted within forty hours”. This definition is based upon physiologic 


soundness and allows a great leeway in many directions. 

It is an erroneous belief of many patients that constipation is indicative of a 
disorder of the intestinal tract only. Even to many physicians and surgeons the 
symptom of constipation initiates many clinical and laboratory tests aimed at a 
study of the gastrointestinal tract alone. Both doctor and patient often fail to 
remember aa many disorders alien to the gastrointestinal tract may result in 
constipation. 


Among these disorders are the following: 
1. Temperature elevations following abdominal operations and parturition. 

2. Allergic reactions such as serum sickness and urticaria. 
Migraine and other types of headache. 
Neuralgia, such as trigeminal neuralgia. 
Insomnia. 
Epilepsy and similar neurologic diseases. 
Neuroses and psychosomatic problems. 
Cardiac diseases. 
Renal diseases. 
Diabetes Mellitus. 

11. Obesity. 

12. Chlorosis and similar diseases of the blood. 


Department of Surgery, St. Peter's Hospital, Brooklyn, N.Y. 
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Following operations, especially the abdominal group, and after parturition 
a rise in temperature is associated with constipation. Subsidence of the pyrexia 
with a low cleansing enema usually eliminates the constipation. 


Allergic reactions and constipation occur in unison perhaps due to the pro- 
found alteration in physiology of the entire body as a response to the histamine 
reaction. The proper use of the antihistamine drugs, adrenalin, ete., producing a 
subsidence of the allergic manifestations results in a disappearance of the con- 
stipation shortly thereafter. 


Many disorders of the nervous system are associated with constipation. 
Among these are migraine, neuralgia, epilepsy, neuroses and many more. The 
relationship may be that nervous functional activity is inhibited due to the neuro- 
genic disease. Correction of the underlying disease facilitates proper bowel 
hygiene. 


Cardiorenal diseases are complicated by profound alterations in fluid balance. 
In cardiae diseases with the onset of decompensation there is a loss of the fluid 
available for gastrointestinal function. The stool no longer is soft, becomes in- 
spissated and constipation results. Renal diseases express themselves by urgency 


and/or frequency of urination. The excessive urination causes an excess loss of 
fluids during micturition, thus removing from the lower intestine necessary fluids 
for the proper elimination of feces. 


In certain diseases of metabolism as diabetes mellitus and obesity constipa- 
tion is a frequent complaint. Diabetes is associated with an increase in micturi- 
tion with a loss of essential fluids. Obesity produces constipation due to impaired 
circulation similar to cardiac diseases. Moreover many obese patients have 
cardiorespiratory diseases. 


Chlorosis and other blood diseases causing hypochromic microcytic anemia 
are associated with constipation. 


The disturbance in iron metabolism may be the precipitating cause for the 
constipation. When iron is administered for the correction of the blood dyscrasia, 
the constipation becomes more severe due to the elimination of the nonutilized 
iron in the stool. 


SUMMARY CONCLUSIONS 


1. Attention is called to nongastrointestinal causes for constipation. 

2. Mention is made of a few of these causes with a brief discussion thereof. 

3. Correction of the underlying disorder and a cleansing enema eliminate the 
disturbing constipation. 
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ACUTE DIVERTICULITIS OF THE CECUM 
AND ASCENDING COLON 


DONALD C. GEIST, M.D. 
Philadelphia, Pa. 


Intestinal diverticula have been recognized as a medical entity for over a 
hundred years. Edwin Beer, in 1904, was the first to thoroughly understand and 
discuss the pathology of diverticula. Inflammation of such diverticula or diverticu- 
litis has interested surgeons for a great many years. William J. Mayo reported 
the first series of patients operated upon tor colonic diverticulitis in 1905. In this 
paper, he states that he saw and operated upon his first patient with this disease 
in 1896. Frequent reports and reviews have appeared in the surgical literature 
since these early experiences. Most of these are concerned with the disease gen- 
erally or with its occurrence in the left half of the colon. Recently, reports of 
acute diverticulitis of the cecum and ascending colon have been appearing indi- 
cating that the disease in this portion of bowel is more frequent and important 
than previously believed. Diverticula are usually single or solitary in this location. 


They greatly simulate acute surgical disease of the abdomen when they be- 
come inflamed. Formation of a mass by such inflammation, with or without per- 
foration of the diverticulum, imitates neopl: istic disease to a considerable extent. 
It is evident, therefore, that the disease is important to the clinical surgeon. 


Rankin and Brown, in reviewing 24,620 x-ray examinations of the colon, 
found 1,398 instances of diverticula, an incidence of 5.6 per cent. In treating 1,925 
patients, they found 111 of them to have diverticula, roughly 5.2 per cent. Two 
thousand three hundred and ten cases of diverticula were re ported by the same 
observers in 765,795 examinations done from 1916 to 1928. Brown states that 
the incidence of diverticula in patients at the Mayo Clinic was 6 per cent and the 
incidence in necropsy cases in the same institution was 5 per cent. Diverticulitis 
is said to occur in 10 to 20 per cent of the patients with diverticula. Rankin and 
Brown found 227 or 17 per cent of 1,300 cases to have diverticulitis. The same 
authors found 16, or 14 per cent of 111 cases, seen at autopsy to have diverticulitis. 
Ochsner and Bargen state the incidence of diverticulitis to be 14.8 per cent. In 
the great majority of patients with diverticulitis, the lesions are in the left halt 
of the colon, approximately 75 to 80 per cent being in the sigmoid. Occurrence 
in the right half of the colon is much more uncommon. Telling and Gruner 
found only 1 diverticula in the right half of the colon in 92 cases studied. Dixon, 
Deuterman and Weber found diverticula in the ascending colon in 4.5 per cent 
of the patients and in the transverse colon in 3 per cent. Goodwin and Collins, in 
reviewing 726 cases of diverticulosis, found that 10 or 1.3 per cent were in the 
cecum and 55 or 7.6 per cent in the ascending colon. Shipley and Gerwig in 
reviewing 24 patients with acute diverticulitis coming to operation, reported that 
6 had lesions in the cecum, | in the hepatic flexure and 3 in the transverse colon. 
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Ochsner and Bargen gave the incidence of diverticula of the cecum as 1.3 per 
cent and 2 per cent in the ascending colon. Boyden in discussing 37 patients with 
diverticulitis treated surgically states that the cecum is involved in 4.8 per cent of 
‘the patients. Most instances of this disease in the left half of the colon occur in 
males beyond the age of 40. It appears from reports in the literature that when 
this condition occurs in the cecum and ascending colon, the incidence is reversed, 
most ocurring in females and the majority under 40 years of age. Bearse stresses 
the fact that diverticulitis is not rare in the young, finding 7 instances in persons 
under 30 years of age. One of these was 12 years old. 


One of the earliest reported patients was presented by Astley Paston Cooper 
Ashhurst in a boy of 7 years and 9 months. One of the patients herein reported 
was 7 vears of age. Other instances of diverticulitis in early life are readily found 
in the surgical literature. 


Acute diverticulitis of the cecum has been well-reviewed in two recent pa- 
pers. Anderson, in 1947, found 91 cases of diverticulitis of the cecum in the 
literature and reported 9 patients of his own from the Mayo Clinic. In a further 
review in 1950, Byrne, Kallan and Bassett found 24 cases reported after Ander- 
sons paper and presented 5 additional patients in their presentation. This would 
bring the total number of reported patients with diverticulitis of the cecum to 
approximately 129, indicating it to be of very infrequent occurrence. The latter 
is further corroborated by Anderson's statement that only 9 instances were found 
in 700 patients surgic: ally treated for diverticulitis at the Mayo Clinic. 


Acute diverticulitis of the cecum and ascending colon is clinically important 
because of its great tendency to present itself in one of two ways. The first of 
these is with the symptomatology of acute appendicitis. The sec ‘ond is its appear- 
ance in the form of a mass in the colon which at operation is almost impossible to 
differentiate from neoplastic disease. Anderson states that the diagnosis of this 
entity was made preoperatively in only 6 per cent of the patients. Kron and 
Spector emphasize the same factors. Byrne, et al found that the most frequent 
preoperative diagnosis was acute appendicitis. In 15 patients reported by 
Bennett-Jones, a preoperative diagnosis of acute appendicitis was made. Anderson 
reported that 54 per cent of the cases reviewed by him were considered pre- 
operatively to be acute appendicitis. The difficulty of distinguishing between 
inflammatory and neoplastic disease is well- indicated by the same author who 
found that one-third of the patients had had resections of the colon performed. 
Bennett-Jones found § resections in 20 patients treated. Most of the writers on 
this subject call attention to the frequency of resection because of the difficulty 
in diagnosis when the disease presents as a tumor. It would appear, therefore, 
that one must regularly consider this disease in operating upon surgical emergen- 
cies and patients with masses of any sort in the colon at operation. 


Three patients with acute diverticulitis of the cecum and ascending colon 
treated by the author at Misericordia Hospital, Philadelphia, Pa., are presented 
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in this paper as additions to the reports found in the literature. All were success- 
fully treated surgically with satisfactory end results. Brief case abstracts are as 
follows: 


Case 1:—J.M., a white married male, 33 years of age was admitted to the 
hospital on September 23, 1941 with a history of having suddenly developed pain 
in the right lower abdomen and inguinal region 2 days prior to admission. The 
pain persisted and was associated with constant nausea, but no vomiting. There 
were no other symptoms and past medical, family and social history were other- 
wise irrelevant. Physical examination showed moderate obesity. His temperature 
was 99.4° and pulse rate 100. There was marked tenderness over McBurney’s 
point and slight tenderness in the right inguinal region. Urinalysis was normal 
and the white blood count 15,000. The patient was operated upon that evening 
with a preoperative diagnosis of acute appendicitis. Operation revealed a normal 
appendix. About 3 inches above the base of the appendix on the anterior wall of 
the cecum, to the outer side of the longitudinal band, there was a small saccular 
protrusion, the base of which was red and inflamed and the top almost purple in 
color. This was believed to be an acutely inflamed diverticulum. It was excised 
and the cecal wall closed and appendectomy performed. The patient made an 
uneventful recovery with the exception of a moderate wound infection. He has 
remained well until the present time. The pathologist reported “a specimen of 
intestinal tissue measuring 2 x 1 x % cm. The shape is that of an irregular sac. 
Insertion of a probe reveals a small pouch. The serosal surface is rather rough 


and discolored. The mucosa shows scattered areas of erosion. Microscopic ex- 


amination shows a section of intestine revealing regular mucosa showing a low 
grade eosinophilic reaction. Section throughout the serosal structures reveals 
fibrosis and low grade inflammatory reaction extending out into the adjoining fat 
and compatible with intestinal diverticulitis.” 


Case 2:—L.1., a 7 year old white female was admitted to the hospital on 
August 9, 1952. This child sudde nly developed pain in the right lower abdomen 
at midnight. The pain persisted and in several hours, the child became nause- 
ated and vomited. Her bowels were constipated for several days. The remainder 
of her history was irrelevant. Examination revealed a slightly obese child with 
a temperature of 100.4° and a pulse rate of 114. There was marked tenderness 
and slight rigidity throughout the right lower quadrant of the abdomen. Rectal 
examination showed moderate tenderness in the pelvis. There were no other 
abnormal physical findings. Urinalysis was normal and the white blood count 
16,300. Operation was performed as an emergency with a diagnosis of acute 
appendicitis. Exploration revealed a small amount of turbid fluid in the right 
lower abdomen and pelvis. When the cecum was delivered, on the outer side 
near the base, there was what appeared to be an appendage of fat which was red, 
swollen and edematous. When this was dissected free, a small diverticulum of 
the cecum was found beneath it about % cm. in diameter. The diverticulum and 
surrounding fat appeared to be acutely inflamed. The appendix was about 8 cm. 


if 
‘ 


Geist—Acute Diverticulitis of the Cecum and Ascending Colon 59 


long but normal otherwise. The diverticulum was excised and the cecal wall 
closed. Appendectomy was done. A small rubber tissue drain was inserted into 
the abdomen and the incision closed. The child made an uneventful and un- 
complicated recovery and has remained well to this writing. The pathologist re- 
ported a small sac-like process 2.1 cm. long and 0.6 cm. wide revealing micro- 
scopic evidence of acute suppurative diverticulitis. He stated the appendix 
showed only lymphoid hyperplasia. 


Comment:—These patients illustrate the preoperative difficulty in the differ- 
ential diagnosis of this disease and acute appendicitis. In addition, they demon- 
strate the common method of treatment. Simple excision appears to be the 
method of choice. Anderson found simple excision performed by 53 surgeons 
with 2 deaths or a mortality of 4 per cent. The same procedure was done in 2 of 
the patients reported by By re, et al, by Kron and Spector, Bennett-Jones and 
numerous others writing of this lesion. Excision offers little morbidity and a low 
mortality and cures the patient. 


Case 3:—A.L., a widowed white female 48 years of age was admitted on 
August 3, 1947. This patient complained of severe pain in the right lower abdo- 
men and the presence of a lump in the same region for 2 weeks. The pain was 
becoming worse and the mass larger. There was no nausea or vomiting and her 
bowel movements were normal and regular. The history was otherwise irrelevant. 
Physical examination revealed a temperature ranging between 99 and 100.4° and 
pulse rate between 80 and 100. There was a freely movable tender mass about 
the size of a lemon in the right lower abdomen just above and medial to the right 
iliac spine. The examination was otherwise normal. All laboratory findings were 
normal. Intravenous urography revealed no abnormalities and a barium enema 
showed nothing but slight spasticity of the entire colon. Abdominal exploration 
revealed a hard nodular mass about the size of one’s fist in the ascending colon 
just below its middle. There was considerable edema and inflammatory reaction 
about it extending outward to the lateral peritoneum. It was difficult to de- 
termine whether the tumor was inflammatory or neoplastic so it was decided to 
stage the procedure. Ileotransverse colostomy was performed and the abdomen 

closed. The patient was discharged after an uneventful recovery. She was re- 
admitted to the hospital on September 15, 1947 approximately 6 weeks after 
operation, for her second stage. The patient, on this admission, was completely 
tree of symptoms and physical examination revealed no palpable tumor of any 
sort in the abdomen. Laboratory studies were normal. In spite of this and be- 
cause the lesion might have been neoplastic, exploration of the abdomen was ad- 
vised and performed. Operation revealed no evidence of the previous lesion and 
the abdominal contents was otherwise normal. Appendectomy was done and 
the abdomen closed. The patient made an uneventful and uncomplicated re- 
covery. She has remained well and regular follow-up examinations for the past 
5 years have been entirely normal. 
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Comment:—This patient demonstrates the difficulty in operative differentia- 
tion between acute diverticulitis and neoplastic disease of the colon. While this 
patient completely recovered and remained well, it would appear from the surg- 
ical reports that resection is a better and a safer procedure than rerouting alone. 
The mortality of resection is given by Anderson as 9 per cent but would probably 
be lower at the present time with the use of antibiotics and better preoperative 
and postoperative care. Resection would obviate the necessity of further explora- 
tion to be certain of recovery and would give pathological proot of the disease 
present. 


It may be concluded that acute diverticulitis of the cecum and ascending 
colon is a very infrequent disease. Its importance to the surgeon lies in its differ- 
entiation from acute surgical disease of the abdomen, especially acute appesdi- 
citis and the operative diagnosis between inflammatory and neoplastic disease. 
Three patients successtully treated surgically are briefly presented, 
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GASTROPHONIA 


DANIEL DIAMOND, M.D 
and 
B. M. BERNSTEIN, M.D., F.A.C.P. 
Brooklyn, N.Y. 


We should like to report a case, which for want of better terminology w« 
have called “Gastrophonia”. This term is used to describe the sound effects pro- 
duced by the ebb and flow movements of the stomach and/or its contents in a 
woman with a marked ptosis of all abdominal viscera. 


M. T., a woman, 37 years of age, was first seen on March 28, 1950 complain- 
ing of rumbling noises in her abdomen for the past two years; they increased in 
intensity as time went on. They were very audible in the upright position, and 
would be diminished on lving down. The noises were irre gular in time and in- 
tensity and usually occurred immediately after eating or drinking. They were 
never heard when the stomach was empty. These sounds finally became so loud 
that they could be heard across the room, in a street car or in the theatre; causing 
her sufficient embarrassment to make her stop working and remain at home. 
During the past three months she developed pain in the lett upper quadrant radi- 
ating through to the back. She found it necessary to vomit at least two or three 
times a week without preceding nausea and apparently when the noises were par- 
ticularly intensified. Her past history revealed that she had had an appendectomy 
at 17 vears of age, followed by a laparotomy for adhesions six years later. She 
had a right salpingectomy for ectopic pregnancy at 26 years of age, and a hemor- 
rhoidectomy at 32. 


During the taking of the history, at the time of first examination, a loud 
gurgling sound was very audible, and could be heard across the room. With the 
patient in the supine position, these sounds diminished in intensity and slowly 


di. appeared. Physical examination was essentially negative except for the pres - 


cnce of two right lower quadrant and one lower mid-line, scars of previous a‘- 
dominal operations. There was a feeling of fullness in the periumbilical region 
with slight tenderness oa palpation in the left upper quadrant. No abdominal 
masses Could be palpated. Vaginal and rectal examinations were negative. 


Under fluoroscopic observation the stomach was |-shaped and marked], 
ptotie; the body of the stomach descending into the pelvis below the level of the 
iliac crests. There was no evidence of a cascade or hour-glass stomach. 


In the upright position, one could see an “ebb and tlow” movement of the 
barium content from the body of the stomach to the cardia. Associated with the e 
movements of the barium we could hear a gurgling sound, which was loude t 
when the barium descended from the cardia into the fundus of the stomach. 
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While the patient was behind the fluoroscopic screen, abdominal compression was 
applied from below, elevating the stomach out of the pelvis. As soon as this was 
done all sounds ceased. A series of gastrointestinal x-ray films was made and 
found to be negative except for the marked gastroptosis as previously described. 


An abdominal supportive belt was advised with marked auditory and symp- 
tomatic relief. Vomiting ceased and the patient was able to travel in public con- 
veyances, go to the movies and resume working. 


We do not believe this to be a case of true rumination where the gastric con- 
tents are regurgitated into the mouth and then reswallowed. In this patient, the 
food reached only to the cardia of the stomach and then descended as the sounds 
were heard. 


SUMMARY 


A case of to and fro movements of gastric contents from the body of the 
stomach to the fundus in a woman, 37 years of age, is described. Associated with 
these movements were loud rumbling noises audible at great distances. The lat- 


ter caused considerable embarrassment to the patient and interfered with her 
work and social activities. All symptoms were relieved by the wearing of an ab- 
dominal supportive belt. We have coined the term “gastrophonia” to describe 
this condition, Of course borborygmi are frequently heard at “close quarters” to 


the patient. This, however, is the first case in our experience where such sounds 
were audible across a good-sized room. It is assumed that the noise is produced 
by the rapid intermingling of air or gas and fluid although a muscular origin can- 
not be ruled out. 


We wonder how many others have observed this phenomenon, although 
caretul research of the literature fails to reveal mention of a similar case. 
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EDITORIAL 


Sixty YEARS OF PNEUMOPERITONEUM 


( Therapeutic and Diagnostic ) 


Pneumoperitoneum during the past sixty years (1892-1952) has become a 
useful and helpful therapeutic and diagnostic procedure. Just as pneumothorax 
has been helpful in the management of certain types of pulmonary tuberculosis, 
so pneumoperitoneum has been ised increasingly as a diagnostic and therapeutic 
measure for many conditions. 


Among the earliest “originators” and users of pneumoperitoneum are W. 
Nolen (1893), A. von Mosetig-Moorhof (1893), W. S. Bainbridge (1909), ¢ 
Brueckner (1914), von Mosetig-Moorhof and W. Nolen proposed artificial pneu- 
moperitoneum as a treatment for tuberculous peritonitis. Bainbridge used oxygen 
for pneumoperitoneum in tuberculous peritonitis; Brueckner used nitrogen. 


Fifty-two years ago, Georg Kelling of Dresden (1901), reported the use of 
(Tamponade der Bauchhohle mit Luft) pneumoperitoneum to check dangerous 
intestinal bleeding. Kelling worked in the physiologic institute of the veterinary 
Hochschule in Dresden, under the directorship of Professor Ellenberger. 


A decade later, Eugen Weber of Kiev and Alexander Lorrey of Hamburg 
became interested in pneumoperitoneum as a diagnostic procedure in the study 
of the abdominal viscera (1912, 1915, 1914). Nearly twenty years after the pio- 
neer studies by Kelling (1901-1903), Humberto H. Carelli of Buenos Aires, FE. 


Sordelli and R. Finochietto (1921) and also P. Rosenstein, used pneumoradiog- 


Ps to facilitate the study of the kidney, suprarenal, spleen and liver. Thus, 
Carelli introduced peritoneal insufflation for the diagnosis of adrenal and kidney 
abnormalities, thirty years ago. Rosenstein published his paper Pne umoradiog- 
raphy of the Kidney- bed; A New Procedure to Locate the Position of the Kidne yy 
and Neighboring Organs (suprarenal, spleen, liver) the same year that the re- 
ports by Carelli, Mader, Scherck, Carelli and Finochietto and Carelli and E. 
Sordelli. appeared (June 1921 and October 1921). In 1919, I. C. Rubin reported 
his work on uterotubal insufflation. 


Haenisch’s paper on Der Wert der Luftaufblahung des Magens bei Réntgen- 
untersuchung, speziell des Uleus is of interest, particularly, since Lorrey’s paper 
Ueber cine Methode, die Organe der Bauchhohle in Réntgenbilde darzustellen 
— appeared on the next page of the same issue. A paper by Lorrey and Sordelli 
was published on Induced Emphysema for Exploring the Kidney, (June 1921) 
and Carelli and Finochietto’s report Pneumoradiography for Exploring the Kid- 
ney appears in the same issue. 


Werner Teschendort (1922), H. Kistner and H. Meyer (1922), Hermann 
Wintz and Rudolf Dyroff, Ernesto Sordelli, Ricardo Finochietto, Humberto H. 
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Carelli, Alexander Lorrey, and the pioneer George Kelling, contributed the early 


work in the field of “Pneumoperitoneum” as a diagnostic and therapeutic agent. 
Now this method has been widely accepted and used, not only in cases of cer- 
tain types of pulmonary tube rculosis but as a the ‘rapeutic and diagnostic means 
in the study of the abdominal viscera, 


the kidneys, adrenals, ete. 


Credit must also be given to the late William Seaman Bainbridge as the 
American pioneer in the use of Therapeutic Pheumoperitoneum (1908 and 1909 ), 
Bainbridge published four papers on the subject in 1908, 1909, 1913 and 1922. 


J. B. Greene gave intraabdominal oxygen injections to a female 24 years old, 
Ww ™ was in extremis (following attempted abortion and peritonitis ). The patient 
recovered after 16 days. Bainbridge gave (pneumoperitoneum ) oxygen  injec- 
lions, for treatment of hemorrhage, cyanosis, nausea, vomiting (postoperative ) 
and for the prevention of adhesions and after removal of ascitic Huid from what- 
ever cause and for shock. Pneumoperitoneum has been used with  perito- 
neoscopy by John C. Ruddock (1939); Narancio, Pierson, McNeer; Georg Kelling 
performed “Koliskopie” (1910), Jacobaeus performed laparoscopy (1910) and 
pheumoperitoneum in roentgenologic diagnosis. Kelling, Jacobaeus and B. M. 
Bernheim (who was the first American) were amongst the first to do perito- 
neoscopy. Bernheim performed pneumoperitoneum with peritoneoscopy and this 
method has been found helpful in diagnosis in tumors of the liver, spleen, colon, 
pancreas, pyloric end of stomach, and for obtaining directly, biopsy material for 
study of various tumors and other lesions. 


I. J. Barquin’s paper on New Technic of Perirenal Air Insufflation, and the 
recently published papers by A. Juri (1949), and Ruiz Rivas M. (1948) are also 
of interest. Jacob Gershon Cohen, Samuel Levine and M. B. Hermel of Philadel- 
phia, reported on their use of Pneumography by Injection of Oxygen into the 
Presacral Space in September 1952. 

Andrew Ladislau Banyai of Marquette University in his book on Pneumo- 
peritoneum Treatment (1946) gives a complete review of the literature and an 
exhaustive bibliography on the subject. 

It is of interest to note that Spencer Wells eighty years ago advocated 
laparotomy in the treatment of tuberculous peritonitis. In the case of a woman 
operated upon for an ovarian cyst, tuberculous peritonitis was found. Complete 
recovery followed the operation (1872). 

Frees (1894), Ziegler (1895), Hirschfelder (1897), Nassauer, Hildebrandt 
(1898) discussed laparotomy as a therapeutic measure in tuberculous peritonitis. 
Exposure of the intestines and peritoneum to the air was advocated as a standard 
treatment. 


Folet (1894), Lenoir (1895), Duran (1897), and Thiriar (1899) confirmed 
the observations and results obtained by W. Nolen and von Mosetig-Moorhof in 
1892. 
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Lavaux (1904); John A. McGlinn (1908), Weiss and Sencert (1910) and 
Arnaud (1912) administered oxygen intraabdominally postoperatively in the 
treatment of peritonitis. 


Georg Kelling (1910) reported successful results from the use of pneumo- 
peritnoeum for severe gastric and esophageal-varix hemorrhage. 


Reich in 1924 used pneumoperitoneum in the treatment of emphysema. 
Carnot (1925) used pneumoperitoneum to prevent postoperative adhesions. 


In 1933, Banyai began the use of pneumoperitoneum in the treatment of 
pulmonary tuberculosis. 


R. Klopstock and W. Schueler observed that in treating intestinal tubercu- 
losis with pneumoperitoneum some of the patients showed improvement of the 
pulmonary involvement and suggested this form of treatment. 


Vajda (1933) controlled pulmonary hemorrhage in two cases with pneumo- 
peritoneum, 


Dr. Lidis G. Mosca, of Santiago del Estero, Argentina, in a recent article 
in “Medical Radiography and Photography” (1952) on “Diagnostic Retroperi- 
toneal Emphysema” describes his method of retroperitoneal emphysema .as an 
excellent diagnostic aid in the radiologic exploration of retroperitoneal processes 


and intraperitoneal tumors and is virtually without risk to the patient. It should 
be used as an accessory procedure in cases where standard procedures fail to 
solve a diagnostic problem. This procedure and that of J. Gershon-Cohen and 
M. Hermel of Philadelphia, of “retroperitoneal pneumography’, by injection of 
oxygen into the presacral space are of interest and of practical value for diagnostic 
purposes. 

HyMan I. GoupstTein 
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NEWS NOTES 
AMERICAN BOARD OF INTERNAL MEDICINE 


The next examination in the subspecialty of Gastroenterology will take place 
on Friday and Saturday, 10, 11 April 1953, at Philadelphia, Pa. These dates pre- 
cede the Annual Meeting of the American College of Physicians. 


Further information concerning this examination may be obtained by writing 
to: Dr. William A. Werrell, Secretary, The American Board of Internal Medicine, 
1 West Main St., Madison 3, Wisc. 


CERTIFICATION IN GASTROENTEROLOGY 


The American Board of Internal Medicine has released the names of the 
following physicians certified in the subspecialty of Gastroenterology as a result 
of the examinations held in Chicago, IL, on 6, 7 June 1952: Dr. William Kirkman 
Billingsley, Jr.. Washington, D. C.; Dr. James Robert Colvert, Oklahoma City, 
Okla.; Dr. William Hill Dearing, Rochester, Minn.; Dr. Edmund Arthur Gorvett, 
Chicago, IIL; Dr. Elmer Wesley Heffernon, Boston, Mass.; Dr. Joseph Hamilton 
Hilsman, Atlanta, Ga.; Dr. Samuel Hyman, Chicago, IIL; Dr. Erwin Levin, Cleve- 
land, Ohio; Dr. George Beck Long, Portland, Oreg.; Dr. Stanley H. Lorber, 
Philadelphia, Pa.; Dr. Alexander Rush, Philadelphia, Pa.; Dr. Francis Milton 
Spencer, San Angelo, Texas; Dr. Jerome Marvin Swarts, Chicago, IIl.; Dr. Leslie 
Richard Webb, Jr., Springfield, Mo. and Dr. Erie Edwin Wollaeger, Rochester, 
Minn. 


In addition to the above, Dr. David Adlersberg, New York, N. Y., Fellow; 
Dr. Herbert Greenfield, Newark, N. J., Fellow and Dr. Merlyn Carl Fred Lindert, 
Milwaukee, Wisc., Member, of the National Gastroenterological Association were 
certified in the subspecialty. 


Dr. Henry J. Tumen of Philadelphia, Pa. has been elected a member of the 
subspecialty board in Gastroenterology for a period of 5 years. 
I 
AMERICAN PSYCHOSOMATIC SOCIETY 


The American Psychosomatic Society has announced that the dates of its 
1953 Annual Meeting have been changed. The meeting will be held on 1S, 19 
April 1953, at the Chalfonte-Haddon Hall in Atlantic City, N. J. 
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ABSTRACTS 


STOMACH 


GASTRECTOMY AND GASTROJEJUNOCOLIC FISTULA IN) CHILDREN. NUTRI- 
TIONAL AND ENDOCRINE AFTER-EFFECTS: R. Cachera, C. Debray, and F. 
Darnis. Arch. mal. app. digest. 41:606-620 (June) 1952. 


The case of gastrojejunocolic fistula stud- 
ied in this paper adds to the list of sequelae 
and complications following gastrectomy. It 
includes disorders of exceptional intensity 
due to the fact that gastrectomy was per- 
formed at the age of 7. For this reason, im- 
portant endocrine irregularities are added to 
the well-known nutritional disorders, 

Malnutrition reached an extraordinary de- 
gree similar to that observed in deportee 
camps; but its evolution extended over a 
longer period and started at an earlier age 
than in the case of undernourished prison- 
ers. Serious cachexia was accompanied by 
fundamental irregularities of serum pro- 
teins, but the reduction in concentration was 
not yet sufficient indication of the real loss 
suffered by the protein content of the blood, 
Actually the =e of plasma was greatly 
reduced as the conditions known as 
“chronic shock” in such a way that the 
total quantity of circulating protein, as well 
as the total blood cell volume fell to figures 
which were unprecedented in the authors’ 
experience. 

It should be noted that no important 
edema appeared with this patient whose 
liquids were diminished in 
comparison with the theoretical weight. 

Glucides, total lipids, cholesterol were 
likewise greatly reduced. 


There was a marked polyendocrine de- 
ficiency, notably genital and of the adrenal 
cortex, in addition to malnutrition. The con- 
dition reached was that of cachectic infan- 
tilism. 

A remarkable fact was recorded in this 
instance: testosterone and desoxycorticoster- 
one administered in massive doses failed to 
produce their customary effect, the recep- 
tors giving only an insignificant response in 
this undernourished patient. 

One point of great importance must final- 
ly be emphasized: the existence in this 
patient of a massive hepatic steatosis. 

The histological appearance was analo- 
gous to the lesions of dietetic origin pro- 
duced experimentally in rats, or observed 
in humans of certain countries as a conse- 
quence of diets deficient in protein; and it 
was also similar to that of the liver in aleo- 
holies. 

The formation of cirrhoses which develop 
on a fatty infiltrated liver therefore raises 
histogenetic problems similar to those  fol- 
lowing a nutritional or endocrine etiology. 

The evolution of nutritional and endo- 
crine disorders together with hepatic lesions 
after a surgical cure of the fistula was at 
first favorable. Especially after needle biopsy 
a considerable regression of the steatosis 
could be noticed. 


RADIOLOGIC STUDY OF THE GASTRIC CAVITY BY MEANS OF INDUCED COL- 
LAPSE: Caturro Garcia, Federico, J. C. Pecentet. Presse Med. 59:1764-1765, 1951. 


In this article two procedures were used 
for obtaining the collapse: 1. Pneumoperito- 
neum performed first in the recumbent  po- 
sition and continued in’ standing position, 
which enables the air to collect entirely un- 
der the left diaphragm, 2. The aspiration of 
the air and gastric juice from the gastric 
cavity by a gastric tube and syringe. Once 


the air is aspirated, the contrast fluid is 
pushed down. It was therefore possible to 
assess any alteration in’ the of the 
folds of the mucous membrane as caused 
by lesions in that initial stage of develop- 
ment. 


J. R. Van Dynt 


THE CURRENT VIEWS ON THE PHYSIOLOGY OF THE GASTRIC SECRETIONS: 
(Oct.), 1952. 


F. Hollander. Am. J. Med. pp. 453-464 


Reference is made in this paper to the 
function of the enzyme secretions 
as follows: 1. Pepsin. This enzyme, fore- 
most among all present in gastric 
juice, is svnthesized by the chief body cells 


Various 


those 
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and extruded in the form of zymogen, called 
pepsinogen, On addition of acid, the zymo- 
gen is converted to active pepsin by an 
autocatalytic reaction in the course of which 


a third substance with the character of a 
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pepsin inhibitor is also liberated. The func- 
tion of pepsin in the stomach is to hydrolyze 
dietary proteins to proteoses and peptones 
in preparation for their complete degrada- 
tion to smaller polypeptids and amino-acids 
in the small intestine. As with all the diges- 
tive enzymes, the rate of peptic hydrolysis 
varies with the pH of the reaction mixture, 
being nil at both high and low values and 
maximal in a restricted range between. 

2. Renin. The coagulation of milk, involv- 
ing proteolysis of soluble caseinogen to pro- 
teins of lower molecular weight, can be 
effected by pepsin in hydrochloric acid. But 
there is also a specific enzyme, renin which 
catalyzes this hydrolysis. After years of 
controversy it is now generally accepted that 
renin is found in the fourth stomach of the 
calf but is absent from human gastric se- 
cretion, infant as well as adult. 

3. Other proteoses. These have been re- 
ported as occurring in gastric juice but their 
specific functions are not always evident. 
Chief among these is cathepsin, a proteose 
which is activated by cy 8 and cysteine. 
Gastric tissue contains a specific gelatinase, 
and the ability of gastric juice to liquety 
gelatin can be ascribed to a small amount of 
this enzyme as well as to pepsin. 

4. Nonproteolytic enzymes. These include 
urease and carbonic anhydrase. Carbonic an- 
hydrase is now known to play an important 
role during the formation of hydrochloric 
acid but its function in the gastric mucus 
cells is still not evident. Urease is also an 
endoenzyme with no evident function in 
the stomach but it may be that it is in- 
volved in the formation of NH, from urea 
for the purpose of neutralizing the hydro- 
chloric acid. Lysozyme is a highly specific 
carbohydrate splitting enzyme which occurs 
normally in both secretion and_ tissue, but 
only in small amounts. Its presence during 
disease states is a reflection of a localized 
defensive reaction, and in no way an etio- 


DUODENOCOLIC FISTULAE: Maurice 
(June), 1952. 


Duodenocolic fistulae are very rare. They 
may be due to a benign cause (nonneopla- 
tic) or to a malignant (neoplastic) cause. 

Two cases of benign duodenocolic fistula 
are reported by the author, one of them 
subordinate to an operative traumatism in- 
involving both the duodenum and the colon 
in the course of an extremely laborious oper- 
ation for acute intestinal obstruction; the 


logic factor. Finally there is lipase and it 
is now generally denied that it is an exo- 
enzyme of the stomach. The fact that 
lipase has a pH activity optimum at four 
to five also argues against its possessing any 
function in the gastric juice, the pH Shich 
is usually about two. 

5. Pepsinogen. As with all other digestive 
enzymes, pepsinogen is classified as exocrine 
because it is ejected from its parent cell into 
the lumen of the gland or viscus. In as much, 
however, as a small fraction of the total 
zymogen is ejected by the cell also into the 
adjacent intertissue fluid from which it is 
transported ultimately to the urine, this 
fraction being designated as uropepsinogen, 
a fairly good measure of the rate of pepsin 
secretion in the stomach can be obtained 
without gastric inturbation, merely by deter- 
inining the simultaneous rate of uropepsino- 
gen excretion. 

6. Acid Secretion. Hollander advances a 
comprehensive proposal of the mechanism of 
hydrochloric acid formation, the membrane 
hydrolysis theory. The paper should be re- 
ferred to for an interesting discussion of this 
point. 

7. Mucus Secretions. The functions of the 
various types of mucus secretions listed are 
all protective. 

The stimulating mechanisms of gastric se- 
cretions are reviewed. The neural, hormonal, 
secretagogue, and mechanical types are dis- 
cussed in some detail. Reference is also made 
to the inhibiting mechanisms. In addition, 
there is discussed the effects of miscellaneous 
chemical substances such as histamine and 
its analogues, ethyl alcohol, pilocarpine, cho- 
line, acetylcholine, and mecholyl; insulin, 
certain amino acids, caffein, atropine and 
other anticholinergic blocking agents, inor- 
ganic acids, alkalis, meat extracts, fats, car- 
bohydrates, condiments, coffee, ete. 


J. R. Van 


Bucaille Arch. Mal. app. digest. 41:643-651, 


other subordinate to an old lithiasis of the 
gallbladder through perforation of the gall- 
bladder into both the duodenum and_ the 
colon. 

In connection with these two new cases, 
the author has gone over the cases of duo- 
denocolice fistulae published up to now (17). 
He describes the different possible locations, 
the anatomical characteristics, the different 
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causes, the clinical symptoms which are the 
result, on the one hand, of the brusque entry 
of food into the colon and also of the 
passage of the contents of the colon into 
the duodenum, and, on the other hand, of 
the insufficient digestion of foodstuffs. Then 
he goes on to study their radiological diag- 
nosis. He criticises the different surgical 
methods of treatment practiced. The fol- 
lowing results were obtained: 2 deaths and 
13 recoveries out of 15 cases operated on, 
Eighteen cases of malignant duodenocolic 
fistula were chosen out of the existing litera- 
ture, 8 of which were discovered at autopsy. 
These are practically all subordinate to a 


It is estimated that up to the present ap- 
proximately 150 cases have been reported 
of congenital duplication of the small in- 
testine. In this study 11 new cases are re- 
ported, two of them being the intramural 
type. Of the six symptomatic cases, three 
were admitted because of melena and 
anemia, Two because of intestinal obstruc- 
tion, and one because of intussusception. 
Four of the duplications were tubular and 
two were spherical. All four tubular dupli- 
cations were lined with gastric mucosa and 
three of them communicated with the adja- 
cent intestine. Neither of the spherical du- 
plications contain gastric mucosa nor com- 
municated with the intestine. All six sympto- 


THE EFFECTS OF ACETYLCHOLINE 
COLON: Fred Kern, Jr. and Thomas P. Almy. J. Clin. Invest. 31:555-560, 1952. 


The motility of the sigmoid and cecum of 
normal individuals was studied by the bal- 
loon technic. It was found that there was a 
coordinate pattern of motor activity pro- 
duced by cholinergic drugs, similar to that 
which occurred spontaneously during mass 
peristalsis. The sigmoid motility response to 


EFFECTS OF POTASSIUM CHLORIDE 
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INTESTINES 


CONGENITAL DUPLICATIONS OF THE SMALL INTESTINE: T. C. Moore, and J. 
S. Battersby. Surg. Gynec. & Obst. 95:557-567 (Nov.), 1952. 


perforation of a cancer of the colon into 
the duodenum. 

A detailed study is made from the etio- 
logical, anatomical, clinical and radiological 
point of view. 

Surgical treatment is extremely difficult, 
calling for the total resection of the tumor 
of the colon and of the affected duodenum. 
The author explains the technic used by 
Linton and emphasizes the excellence of 
his results due to the use previously of 
double gastric and colic leads. 

Of the 10 patients operated upon by 
different authors, 40 per cent recovered from 
the operation (2 out of 2 for Linton), 


matic cases were treated operatively, by 
resection of the duplication and the adjacent 
intestine followed by primary anastomosis, 
without mortality. A classification of con- 
genital cysts of the mesentery is presented 
and discussed. Although there are excep- 
tions, it appears that tubular duplications 
most frequently are found in the ileum, are 
lined with gastric mucosa, communicate with 
the adjacent intestine and produce symp- 
toms of abdominal pain, melana, and severe 
anemia. Spherical duplications, on the other 
hand, are often found in the terminal ileum, 
seldom contain gastric mucosa, and seldom 
communicate with the intestine. 

J]. R. Van Dyne 


AND METACHOLINE UPON THE HUMAN 


acetylcholine and metacholine was found to 
be identical with that observed in associa- 
tion with diarrhea in man and animals. Thus, 
the parasympathetic nervous system may be 
involved in functional diarrhea and ulcera- 
tive colitis. 

R. Van 


ON THE INTESTINAL MOTILITY IN 


HUMAN BEINGS AND DOGS: P. C. Gazes, J. A. Richardson, and M. de V. Cotten. 


J. Lab. & Clin. Med. 37:902-908, 1951. 


Isotonic potassium chloride solution, by 
intravenous infusion, stimulated the intes- 
tinal motility in human beings and dogs 
with adynamic ileus associated with hypo- 
potassemia. Such infusions had no effect on 


the intestinal motility of the normal dogs 
as measured by the Thiry-Vella fistula prepa- 
ration. 


R. Van Dyne 
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DEVELOPMENT OF THE TREATMENT (-F CANCERS OF THE DESCENDING 
COLON: J. Charrier, J. Loygue and M. Tiret. Arch. mal. app. digest. 41:593-605 


(June) 1952. 


This work is based on the study of 125 
cases of cancer of the descending colon 
(including the splenic flexure, excluding 
the rectum ) operated on by the authors be- 
tween 1930 and 1951 and having under- 
gone exeresis by different methods. These 
cases are divided into 2 series, the first from 
1930 to 1946 and the second from 1946 to 
1951. 

In the second series, use was made of 
modern antibiotics, internal disinfection by 
sulfonamides (succinil-sulfathiazole) and 
general antibiotics, first of all penicillin and 
later streptomycin and aureomycin. The re- 
sults achieved show an improvement on 
operatory results, a fact which has enabled 
the authors to abandon almost completely 
amputations in several stages and, after 1946, 
to perform operations in a single stage with- 
out previous leads. 

In the first series there were 42 cases be- 
tween 1930 and 1946. The methods used 
were: exteriorization with resection after 6 
to 8 days then subsidiary closure of the 
anus after several weeks in 16 cases. (b) 
Exteriorization and immediate resection with 
delayed closure as above in 15 cases. (¢) 
Artificial anus for obstruction or infection, 
then exteriorization and resection followed 
by closure of the anus in 10 cases. Opera- 
tive mortality rate at the different stages was 
14 out of 42, that is 35 per cent due in 
particular to postoperative infection, perito- 
nitis, cellulitis or cachexia. The delayed 
after-effects on 21 patients operated on and 
who have been traced since are: 8 deaths 
due to metastasis or relapse; 5 deaths from 
other diseases and 8 still alive 5 to 12 years 
afterwards. 

Out of the total, 12 survived longer than 
5 years, 

There were 83 cases in the second series 
from 1946 to 1951. The methods used are: 


(a) exteriorization, resection and closure 
in 2 or 3 stages for 3 cases. (b) Artificial 
anus first of all (at a distance, beneath the 
splenic or cecal flexure, for obstruction or 
infection, then resection and immediate 
anastomosis and closure of the anus in a 
third stage: 14 cases. (c) Resection and im- 
mediate anastomosis in one stage: 66 cases. 
(With immediate fistulization above or cecal 
fistulization often at the beginning but much 
less frequent now). 

Immediate mortality was 5 out of the 
total and 2 out of the 66 cases in one stage, 
that is 30 per cent. The cause of death here 
was not due to infection but above all to 
the mechanical obstruction of the small in- 
testine. The authors attribute this consider- 
able improvement to preparation and post- 
operative care with antibiotics. The manage- 
ment of the operation: wide exeresis, minute 
reconstruction of the whole of the perito- 
neal plane, septic stage left until the end, 
drainage behind or beneath the peritoneum. 
By the elimination of all mechanical causes 
of obstruction by the obturation of all ab- 
normal intraabdominal orifices created by 
the exeresis. 

The delayed after-effects are too recent: 
all those operated on have been traced. At 
the end of 1951 the following were still 
alive: 


2 patients out of 2 operated on in 1946 


Against postoperative obstruction, always 
of the small intestine, often masked by the 
antibiotics and intestinal aspiration, they ad- 
vise immediate reoperation after an early 
radiological diagnosis. 


EFFECT OF AUREOMYCIN ON UROBILINOGEN FORMATION AND THE FECAL 
FLORA: V. M. Sborov, A. R. Jay, and C. J. Watson. J. Lab. & Clin. Med. 37:52-58, 1951. 


It was found that aureomycin in thera- 
peutic doses caused a rapid decline to neg- 
ligible amounts of the urobilinogen in the 
feces, bile, and urine and that bilirubin be- 
came easily demonstrable in the feces. This 
was associated with a disappearance of coli- 
form organisms and a dimunition or disap- 
pearance of clostridia in the feces. No re- 
liance can be placed on urobilinogen studies 


when aureomycin is being given. The dis- 
appearance of urobilinogen from the feces 
and bile following aureomycin lends strong 
support to the enterogenous and_ bacterial 
concept of urobilinogen formation. This does 
not support Baumgartel’s belief that meso- 
bilirubinogen is formed in the liver. Under 
long continued aureomycin therapy, or re- 
cent discontinuance of aureomycin, a much 
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greater than usual discrepancy has been ob- was considered that its formation was due 
served between the values obtained with the to abnormal or atypical coliform organisms, 
simple Ehrlich aldehyde procedure, and the or intermediate strains occurring as a result 
quantitative method for urobilinogen de- of the aureomycin therapy. 

pendent on petroleum ether, The possibility J. R. Vax Dye 


THE SITE OF IN VIVO CONVERSION OF CAROTENE TO VITAMIN A: N. K. De, 
and A. R. Sundararajan. Indiana J. Med. Research, 39:479-490 1951. 
After a carefully planned study in which wall was the site of conversion of carotene 
beta-carotene in sesame oil was administered to Vitamin A, 
to albino rats it was concluded the intestinal J. R. Van Dyne 


(Juality means much 


and Coca-Cola has 
the quality you trust 
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Local Anesthetic 
Action 


Cough Re flex 
Depressant 


Expectorant 


Antihistaminic 


anew approach 
to cough control 


Tosanon is a unique cough preparation supplying 
a four-point attack on coughs. Tosanon contains 


Oranixon® (mephenesin), 75 mg per tsp., 


Tosanon also contains dihydrocodeinone 
bitartrate (a superior codeine derivative), 

.67 mg per tsp., for cough reflex depressant 
action; potassium citrate, 400 mg per tsp., 
for non-irritating, rapid expectorant action; 
and pyrilamine maleate, 7.5 mg per tsp., 
for effective antihistaminie action. These are all 
contained in a palatable vehicle with a special 
spreading action which assures intimate contact 
of therapeutic ingredients with irritated surfaces. 


Tosanon is available in 1-pint bottles. 


Organon INC. ORANGE, N, J. 


Organon 
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| OS for its unusual local anesthetic effect which helps os 
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relieve tension and soreness of throat membranes. 

1.M.—Tosanon 
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for the 
patient 
with 

too much 
GASTRIC 
ACID 


TITRALAC 


[GLYCINE AND CALCIUM CARBONATE] 
the antacid with milk-like action 


@ provides prompt and prolonged relief 
—through the controlled antacid action 
of calcium carbonate buffered by glycine 


e without acid rebound 


ein the pleasantest possible way —be- 
cause it’s tasty as a mint after dinner, 


smooth and refreshing 


Tablets: Boxes of 40; bottles of 100 and 
1000. Powder: Glass jars of 4 0z. Liquid: 
Bottles of 8 floz. 


SCHENLEY LABORATORIES, INC. 
LAWRENCEBURG, INDIANA 


© Schenley Laboratories, Inc. U. 9. PAT. 2,429,096, 


IN COMING ISSUES 


Papers presented before the 17th 
Annual Convention of the National 
Gastroenterological Association and 
before the Course in Postgraduate 


Gastroenterology. 


These, in addition to other orig- 
inal articles, abstracts of current 
literature, editorials and book re- 
views. 


Use convenient coupon below to 
insure your uninterrupted receipt 


of these important issues. 


Use this blank for subscribing to 


We Review of Gastroenterology 


1819 Broadway 
New York 23, N. Y. 


Enclosed please find $ 
which you are to enter my subscription to 
THe Review oF 


issue, as indicated below. 
1 year $5.00 2 years $9.00 


($7.00 foreign) ($13.00 foreign) 


Name 
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mucosa of gastritis 


for 


gastritis 


Suspension Maalox-Rorer 
is a colloidal suspension 

of the hydroxides of 
Magnesium and Aluminum. 
It is pleasant to taste. 
Continuous clinical use 
has demonstrated that 

it causes a quick satisfactory 
relief of pain and 
discomfort caused by 
gastritis. 

The dose is two to four 


fluidrachms. 


supplied: In 355 ce. 

(12 fluidounce) bottles. 

Also in tablets (Each Maalox 
tablet is equivalent to one 
fluidrachm of Suspension). 
Samples will be sent promptly 
on request, 


WILLIAM H. RORER, INC. 


Drexel Elds., Independence Square 


Philadelphia 6, Penna. 
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“ee. more rapid postoperative healing as 


compared with patients on mineral oiV” 


Cantor! concludes—after studying 400 patients, equally 
apportioned between mineral oil and refined psyllium therapy 
—that L.A. Formula accelerates healing as much as 2 to 4 
weeks compared with patients taking mineral oil for the 
management of postoperative constipation following ano- 
rectal surgery. This is due, he states, to the clean wound area 
which L.A. Formula leaves for the better development of 
granulation tissue. 

Cantor notes these additional advantages of L.A. Formula 
therapy. L.A. Formula provides an internal dilator action 
which acts to prevent adhesions, stricture and stenosis. 
Patients find L.A. Formula palatable and easy to take and 
do not become habituated to its use. Its laxative action is 
dependable. 

He concludes that L.A. Formula “provides a natural, 
unabsorbable bulk and lubricant with no clinical disad- 
vantages. It offers many advantages over mineral oil and 
has none of mineral oil's disadvantages.” Burton, Parsons 
& Company, Washington 9, D.C. 


Send for Samples for Clinical Appraisal 


1. Cantor, A. J., Am. J. Proctol, (Sept.) 1952, 


L. A. FORMULA 


effective bulk producer © unsurpassed for palatability 
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Employs natural belladonna alka- 
loids, in optimum standardized 


proportions,* for relief of gastro- 
intestinal, urinary, biliary or uterine 
spasm. Prescribed by more physi- 
cians than any other spasmolytic. 


* Each Donnatal Tablet, Capsule, or 5 cc. 
of Elixir contains hyoscyamine sulfate 
0.1037 mg., atropine sulfate 0.0194 
mg., hyoscine hydrobromide 0.0065 
mg., phenoborbital ('4 gr.) 16.2 mg. The 
formula is now available with the es- 
sential B-vitamins added, as DONNATAL 
PLUS tablets. 
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Ist Class 
Kinar H. Ingman 
US. Army 


Medal of Honor 


Tue REDS IN AMBUSH on the ridge had 
lain concealed, withholding their fire. Now 
they opened up. The two squads were 
trapped. Their leaders were wounded; 
others were dropping. 


“The sergeant charged alone...” 


Sergeant Ingman took command. He re- 
organized the survivors, assigned fields of 
fire, encouraged the men to fight. A red 
machine gun opened fire. The sergeant 
charged it alone. hit it with a grenade. 


Then he tackled another gun. A grenade 
and a burst of fire knocked him down, 
badly wounded. He got up, reached the 
gun, and dispatched the entire crew. When 
his squad reached him, they found Ser- 
geant Ingman unconscious—but 100 of 
the enemy fleeing in panic. 


“Bucking the Communists,” says Ser- 
geant Ingman, “takes an awful lot of 
staying power. The G.L’s have got it. You 
have, too, when you invest part of your 
hard-earned pay regularly in U.S. Defense 
Bonds.” 

Bonds are first of all a cash saving for 
you. But they’re also back of our country’s 
production power, Which coupies up with 
G.1. fire power to keep the peace for all. 


Peace is for the strong! 
bor peace and pre sperily save with 


US. Defense Bonds! 


Now E Bonds pay 3%! Now, improved 
Series E Bonds start paying interest after 6 
months. And average 3% interest, compounded 
semi-annually when held to maturity! Also, 
all maturing FE Bonds automatically go on 
earning—at the new rate—for 10 more years, 
‘Today, start investing in Series E Defense 
Bonds through the Payroll Savings Plan. 


The U.S. Government does not pay for this 
advertisement. It is donated by this publica. 
tion in cooperation with the Advertising 
Council and the Magazine Publishers of 
America. 
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selective control 


of Gastrointestinal Spasm 


Mesopin 


(brand of homatropine methyl bromide) 


When pain, heartburn, belching, nausea, 


or unstable colon are due to 
gastrointestinal spasm, Mesopin provides 
an effective means for prompt relief. 

Its selective antispasmodic action controls 
spasticity with virtual freedom from the 
undesirable side effects of atropine or belladonna. 
Thus, Mesopin is relatively safe for the relief of 


gastrointestinal spasticity, such as pylorospasm, 
cardiospasm, spastic colon, and biliary spasm. 


Mesopin—2.5 mg. per teaspoonful of @ 
elixir or per tablet. Mesopin-PB*— 
2.5 mg. Mesopin and 15 mg. 
(1/4 gr.) phenobarbital per 

teaspoonful of elixir 


or per tablet. 


*PB abbreviated designation 


for phenobarbital. 


Samples and literature on request 
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“Lets get down to cases” 


“Although in experimental ulcers both the acid factor and the mucosal resistance factor are 
concerned, we have examples in which the acid factor predominates and others in which a 
decrease in the defensive properties of the mucosa predominates.”’* 


*Peptie Uleer. A.C. Ivy, M. 1. Grossman and W. H. Bachrach, Blakiston Publishing Co., Phila., 1950. 


Comprehensive therapy —whole duodenal substance, VIODENUM— provides an effective natural antacid plus 
factors which stimulate the mechanisms of repair and defense. 


“Viodenum . ., increased the total volume of gastric secretion...” yet “Viodenum decreased 
the free acid, . 


Raimondi treated 59 proven cases of duodenal ulcer with 

B. He states, “A decrease in the annual rate of recurrence of 

® was observed in patients with the highest frequency of 
lions prior to treatment.”* 

Bimondi, Treatment of Duodenal Ulcers with Desiccated, Defatted Duos iy 
der. Permanente Foundation Med. Bull, 834 (October), 1950, , 


ated 80) cases of ulcerative colitis. He states 
preat promise in effecting a complete remissio f 
possibly even a clinical cure . .. whole duodenal substance or Viod 
apparently promotes healing of the bowel by supplying some am 
factor ...”* 


*Medical Management of Gastrointestinal Disorders. Garnett Cheney, | ¥i arb 
Publishers, 1950. i 


“Duodenal substance ( Viodenum) was administered to 35 patients di 
results obtained in 85% of the patients were very favorable . . . Vio 
may be considered a very valuable aid in the therapy of chronic u 
colitis.”* 


*M. H. Streicher, J. Lab. Clin. Med. 33, 1633 (1948). 


Viodenum, the comprehensive approach: \ 
\ 


1. Provides ar: effective natural antacid. 
2. Provides factors which stimulate the mechanisms of repeir and d 
3. Provides natural mucin to soothe and protect irritated mucosa, 
4. Stimulates gastric secretion yet decreases the free acid. 


Whole duodenal substance desiccated and defatted at body temperature. 
Available in powder or ten grain tablets. 


Literature ovoilable upon request V | d e n m 


VIOBIN CORPORATION 


MONTICELLO, CLLINOIS VU. S.A. 


*S. Krasnow, Fy Steigna fod L. L. Hardt, Comparison of Effectiveness of Various Antacids on Gastric 
Acidity, Am. Dies, £11950) . 
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IN THE MANAGEMENT OF CONSTIPATION 


In the management of constipation bland bulk 

helps to reestablish normal elimination. Mucilose represents 

an especially well suited product because it is of vegetable origin 
and absorbs 50 times its own weight of water, forming 

a bland, non-absorbable, non-digestible, soothing gel. 


With Mucilose there is the added convenience and ease of 
adjusting the dosage form to meet the clinical need of the patient. 


Mucilose Granules Special Formula (with dextrose), 
tins of 4 oz. and 1 Ib. Pleasant tasting, crunchy granules. 


Mucilose Flakes Special Formula (with dextrose), 
tins of 4 oz. and 1 Ib. Pleasant tasting, easily 
dispersed in water or other liquids. 


Mucilose Flakes Concentrated, tins of 4 oz. and 1 |b. 
Sugar free (non-caloric), especially useful for the management of 
constipation in the diabetic and obese patient. 


Mucilose Compound Tablets, bottles of 100 and 1000. 
Mucilose with methylcellulose. Easy to swallow, convenient to carry. 


Mucilose with Cascara Granules, tins of 4 oz. 
Contain 1 grain of powdered cascara per heaping teaspoontul (5 Gm.). 


Particularly valuable during transitional treatment of the 
confirmed user of strong laxatives. 


Mucilose should be taken with 1 or 2 glasses of water. 


BLAND BULK HYDROGEL 


WINTHROP. STEARNS imc. NEW YORK 18, N.Y. © WINDSOR, OMT, 


_Mucitose, trademark reg. U.S. & Conade 
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FOR FREE COPY MAIL THIS COUPON 


WYETH 
1401 WALNUT STREET 
PHILADELPHIA 2. PA 


Please send me a copy of 
SPECIAL PROBLEMS IN THE 
MANAGEMENT OF PEPTIC ULCER 


A UNIT OF THE WYETH 
PEPTIC ULCER SERVICE 
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e LITERATURE 
e MEDICATION 
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